
Message 

From: Shade, Kevin [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 

(FYDI BO HF 23SPDL T)/CN =RE Cl Pl ENTS/CN =8936 BA302F244901826AE021A 71D658D-SHADE, KEVIN] 
Sent: 1/29/2021 2:26:58 PM 

To: Glascock, Jay [jay.glascock@lm.doe.gov]; Young, Mary [Mary.Young@lm.doe.gov]; Devine, Rachel (CONTR) 
[rachel.devine@lm.doe.gov]; Lewis, Brent [Brent.Lewis@lm.doe.gov] 

Subject: RE: Impending General Notice Letter to DOI and DOE -- Cleanup of San Mateo Creek Basin Mines 
Attachments: GNL Enclosures Combined Final - DOE.pdf 

Here is the attachment for the DOE letter. 

Kevin 

From: Glascock, Jay <jay.glascock@lm.doe.gov> 
Sent: Thursday, January 28, 2021 5:02 PM 

To: Shade, Kevin <Shade.Kevin@epa.gov>; Young, Mary <Mary.Young@lm.doe.gov>; Devine, Rachel (CONTR) 

<rachel.devine@lm.doe.gov>; Lewis, Brent <Brent.Lewis@lm.doe.gov> 

Subject: RE: Impending General Notice Letter to DOI and DOE -- Cleanup of San Mateo Creek Basin Mines 

Thanks, Kevin! This is a huge help! Can you send us an electronic copy of the enclosures? Or, point us to where this is 

posted for the public? ... assuming we can find the enclosures there. Jay 

From: Shade, Kevin <Shade.Kevin@ep<:Lgov> 

Sent: Thursday, January 28, 2021 3:55 PM 

To: Young, Mary <Mary.Young@lm.doe.gov>; Devine, Rachel (CONTR) <rachel.devine@llm.doe.gov>; Lewis, Brent 

<BrenLlewis@llm.doe.gov> 

Cc: Glascock, Jay <l~~.Y.:E!.~~5!7!..~:.~_.@.l.r.!:!.:.~Jq_~_,gQy> 
Subject: [EXTERNAL] RE: Impending General Notice letter to DOI and DOE -- Cleanup of San Mateo Creek Basin Mines 

Hi Mary and all -

Quick summary -

EPA sent general notice letters to two federal agencies, DOE and DOI, in connection with the uranium 
mining in the San Mateo Creek Basin, indicating potential liability under CERCLA. EPA's 
determination was based partially on DOE as being the successor to the Atomic Energy Corporation. 

The letter to DOE is attached and is public. 

Kevin 

From: Young, Mary <Mary.Young@llm.doe.gov> 

Sent: Thursday, January 28, 2021 4:04 PM 

To: Devine, Rachel (CONTR) <rA~b.~L.~J~Y.!.U.~.\f:.?J..tJ.\,.f;.9?_,_g_qy>; Shade, Kevin <?..t.E~.~;.?.:.!5.~Y.!L@.~P.~~-,_g_qy>; lewis, Brent 
<Brent.lewis@lm.doe.gov> 

Cc: Glascock, Jay <jay.glascock@lm.doe.gov> 

Subject: RE: Impending General Notice Letter to DOI and DOE -- Cleanup of San Mateo Creek Basin Mines 

Thanks Rachel! 

Kevin, 
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Do you have any documents you can share so I can familiarize myself with the project before we meet? 

Mary Young 

U.S. Department of Energy 
Office of legacy Management 
Defense-Related Uranium Mine Program 
Project Manager 

2597 legacy Way 

Grand Junction, CO 81503 

Work Cell: 970.712.4992 

From: Devine, Rachel (CONTR) <E_~Y:.b.5JLd.~Y.L(\.~.@Jr.!:!.:.~J9.Q_,gqy> 
Sent: Thursday, January 28, 2021 3:02 PM 

To: Young, Mary <fv1ary"You11g@lrnodoe.gov>; Shade, Kevin <Shade.Kevin@epa.gov>; lewis, Brent 

<.!?.E.f.r.1.t ... J...-.~Y:!..l.~.\£? . .l.n:.1 .... ~~.9..f_,ggy_> 
Cc: Glascock, Jay <iay.glascock@lm.doe.gov> 

Subject: RE: Impending General Notice letter to DOI and DOE -- Cleanup of San Mateo Creek Basin Mines 

You should receive the invite soon 

Thank you, 
Rachel Devine 
Contractor to the U.S. Department of Energy 
Office of Legacy Management Operations Center 
Executive Administrative Assistant Ill 
11035 Dover Street, Suite 600 
Westminster, CO 80021 
(M): 575-499-5158 

303-410-4836 / (F): 720-377-3829 

From: Young, Mary <Mary.Young@lrn.dne.gov> 

Sent: Thursday, January 28, 2021 2:17 PM 

To: Shade, Kevin <5.b.£td.©. .... 1.\f.V..i..O .. @.f.P.§!_,ggy>; lewis, Brent <~.L~.OJ,l5J.Wi.?.@.Lm.,El.9.~.,gg.v.>; Devine, Rachel (CONTR) 
<rachel.devine@l1T1.doe.gov> 

Cc: Glascock, Jay <jay.glascock@lm.doe.gov> 

Subject: RE: Impending General Notice letter to DOI and DOE -- Cleanup of San Mateo Creek Basin Mines 

Great, let's say 9am MST/lOam CT so we can discuss the basics then I can bring in lMSP next week if needed. 

Rachel, would you mind setting up a conference phone call for 9am tomorrow and invite Brent, Kevin Shade, and myself. 

Thanks! 

Mary Young 

U.S. Department of Energy 
Office of legacy Management 
Defense-Related Uranium Mine Program 
Project Manager 

2597 legacy Way 

Grand Junction, CO 81503 
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Work Cell: 970.712.4992 

From: Shade, Kevin <$..h.<i!_Qg_,_!\.QY.i.D.@.QP.? ... B.QY.> 
Sent: Thursday, January 28, 2021 2:11 PM 

To: lewis, Brent <Brent.lewis@lm.doe,gov>; Young, Mary <tv1ary,Young@llm,doe.gov>; Glascock, Jay 

<i§!.Y.,B.L<i!.?.rn.t::.k.®.!.m.,.9.9.?..,m.v.> 
Subject: [EXTERNAL] RE: Impending General Notice letter to DOI and DOE -- Cleanup of San Mateo Creek Basin Mines 

Tomorrow anytime except 12-1 and 2:45-3:15 Central Time. 
Monday is good except for 10-11, 1-2, and 2:45-3:15, all Central Time. 

From: lewis, Brent <BrenLlewis@lm.doe.gov> 

Sent: Thursday, January 28, 2021 3:07 PM 
To: Young, Mary <Mary,Young@llm,doe.gov>; Glascock, Jay <jay,glascock@llrn.doe.gov>; Shade, Kevin 

<Shade.Kevin@lepa.gov> 

Subject: RE: Impending General Notice letter to DOI and DOE -- Cleanup of San Mateo Creek Basin Mines 

I have time tmw or Monday. 

Brent lewis 

Office of legacy Management 
Defense-Related Uranium Mine Program 

Technical lead and Project Manager 

11035 Dover Street 

Westminster, CO 80021-5587 
720.377.3823 - office 
301.802.0968 - cell 

From: Young, Mary <M.~H.Y ... YQ .. l/f..1.g@Jxn .... df!..?.:.8.qy> 
Sent: Thursday, January 28, 20211:40 PM 

To: Glascock, Jay <jay,glascock@llm.doe.gov>; lewis, Brent <BrenLlewis@llm.doe.gov>; Shade, Kevin 

< ?.h~!.~J?..,.K..?.Y.Lf.!.\Z? .. ?.P~!.:K9Y..> 
Subject: RE: Impending General Notice letter to DOI and DOE -- Cleanup of San Mateo Creek Basin Mines 

I will get right on it. Thanks Jay! 

Brent and Kevin, do you have time for a quick call today, tomorrow, or Monday morning to discuss details? I was 
thinking about inviting Clay Carpenter and Steve Renner from Navarro depending on their availability. 

Thanks, 

Mary Young 
U.S. Department of Energy 
Office of legacy Management 
Defense-Related Uranium Mine Program 
Project Manager 

2597 legacy Way 

Grand Junction, CO 81503 
Work Cell: 970.712.4992 
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From: Glascock, Jay <iay.glasrnck@lrruJoe.gov> 

Sent: Thursday, January 28, 20211:26 PM 

To: Young, Mary <M.?.f.Y.,.Y9..~.Dff@J.m.,.9.9.§.,B.QY.> 
Cc: Lewis, Brent <Brent.Lewis@lm.doe,gov>; Shade, Kevin <Shade.l<evin@epa,gov> 

Subject: Impending General Notice Letter to DOI and DOE -- Cleanup of San Mateo Creek Basin Mines 

Mary, 

Please work with Brent, Kevin (EPA), and LMSP to put together an information paper by Friday (Feb 8). When this 

impending EPA Region 6 general notice letter hits DOE, I want to ensure we have the necessary background as it relates 

to the DRUM program. Most likely, this letter will be addressed to DO E's Office of the General Counsel, but it may go to 

the Secretary. In any case, we need to be ready for questions. In the paper, we'll need a short introduction of the DRUM 

program, an overview of what EPA envisions with the San Mateo Creek Basin, a short view of the future collaboration 

expected of DOI, DOE, EPA, and DOJ, a map of the area showing the mine locations, identifying the mines that are part 

of the DRUM program (if not all of them), and provide a status and way ahead, like which PRPs are EPA working with to 

put together the remedial investigation and feasibility studies. 

In my recollection, EPA Region 6 is overseeing three former mine operators who are conducting the groundwater 

remedial investigation and feasibility studies of the lower portion of the San Mateo Creek Basin. This work will identify 

the nature and extent of the contamination, assess the risk to human health and the environment, and assess cleanup 

options. 

Thanks, 

Jay 

******************************************************************** 
This message does not originate from a known Department of Energy email system. 
Use caution if this message contains attachments, links or requests for information. 

******************************************************************** 

******************************************************************** 
This message does not originate from a known Department of Energy email system. 
Use caution if this message contains attachments, links or requests for information. 

******************************************************************** 
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SAN MATEO CREEK BASIN LEGACY URANIUM MINES SUPERFUND SITE 
ENCLOSURE 1 

U.S. DEPARTMENT OF ENERGY LIABILITY INFORMATION 

1. Bachman, G.O., et al. "Reconnaissance for Uranium-Bearing Carbonaceous Rocks in 
New Mexico." Trace Elements Investigations Report 198, 1952, United States 
Department of the Interior Geological Survey. 

a. Page 5-11 

2. United States Department of the Interior Geological Survey. "Trace Elements 
Reconnaissance Investigations in New Mexico and Adjoining States in 1951." Trace 
Elements Memorandum Report .:f.33, 1951. 

a. Pages 5, 8-9 

3. Cook, Kenneth L., and Calvin K. Moss. "Geophysical Observations in Parts of the Grants 
District, McKinley County, New Mexico." Trace Elements Investigations Report 24.:f., 
Aug. 1952. 

a. Pages 5-6, 10 

4. Stead, Frank W. "Airborne Radioactivity Survey in the Vicinity of Grants, McKinley and 
Valencia Counties, New Mexico." Trace Elements Memorandum Report 161 United 
States Department of the Interior Geological Survey, July 1951. 

o Pages 4, 13 

5. Defense Minerals Exploration Administration Historical Files 
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This d•umf!::nt consists o! ~ pages 
Series A 

UNITED STATES DEPAETMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

This preliminary report is dis= 
tributed without editorial ,and 
t.eeh:rd.eal renew for co:nfo.r:nty 
with off id.al standards and no,.. 
menclature., .~'t; ,.~,~ .. }l<>t f_or ·gu!!"" 
lie inspection or guotatio~$ 

*This r1'port concerns work done on boalf of the Division 
o! Raw Materials of the U$ 5$ Atomic Energy Commiseion. 

ED_006270_00000674-00003 



OFFICIAL USE ONl.Y 
·~.,...,...;,.;.·$····~-~--,.~~ ·~~ ~~~»'4' 

2 

GEOLOOY AND MINERALOGY 

A."r&x·X.na,n Cy;;Ruamid Compaey'w Win.-r;he:ster.. " ,. " " .. .. ., " .. ., ,. " " .. l 
.Al'gtNt~ Na:t.1,mlal !"'aboratoey ... " • " " ... " ........... " .... " .... " 1 
A:t;omie Ene:'."g:r C0:mrr1.iss:i,(Hl.\» Washington " " " " " .. .. .. .. .. .. .. .. .. .. 1 
BaJ,:t•ell® M&m1:qrial IntjtJ..t'ttte J> Columbus., .. ... .. .. .. .. .. .. .. " .. .. • ,. 1 
Ca:t''bidi® and C.$J'bon Ch•.icala Co:mpany 2 Y"'l2 Area., .... " .... .., .... " l 
Division of Raw Mate:rtal1m,, G'ra1rrfas,, .. " " ., ., " ...... ., .. .. .. .. .. .. 1. 
Divlmion oJ: Ft.aw &i:,et<1Jalw.<i Dewrwe:r.. ., .. .. .. .. .. .. .. • ., .. ,, .. .. ., .. l 
Dtv:Lai,111 o+ Rn:w Materialwi! lio't, Springs .. .. ., ,. " .. .. .. .. .. " " .. .. 1 
D:ivf,,,ai.:n1 of' :Rw.w &tA:$f'tal&i! New York. " ,. .. " .. " " ,. .. " " .. .. " & 6 
Dbri&ion of Raw Mater~ial'S 51 Salt hR!ce C:J.t,y., .. ., • " • ., .. ,, .. " ,, " l 
I!i'tlwion id Raw I'iaterials s Xtieh::field .. .. • " .. .. " " " .. • .. .. • .. l 
Di:wLsi©u of Raw Ma:teriala,, Batte • " ,. .. " • • " ,. • • • .. " ,. .. " l 
U:twJ.stcn t.J>:t Rtnt M&rt0rials & Washington., • ,. " • .. " .. .. .. " .. .. ,. " 3 
Do:w Chemical Comfm.ny2 P::Lt-tsbrurg. ~ .. ,, ., " " .... " .... " • " .. • .. l, 
Explo-:rs.t:kwt Div:Lsion,, Grand Juntrticn Operations Office ., • • • .. • 6 
Grand Junction Opera'tioru:i Office ., ,, • • .. " • .. .. • .. " • .. .. .. .. l 
Tet:1h:r,Q,t;&l !r.rf'o:t'lllation Se:rviee,, Oak Ridge ., .. .. • " .. .. ., • .. .. .. .. 6 
TenrM:L'&SB& Vallery Aut~hority» Wilson Doon ... ,, " " • " " ., .. ,, ., .. " l 

V.~ S.s- (}e<ilogitsal Su.1"veys 
Mix'iara.l Depos±:hs B:ra.neh ,, Wa&h:Lngt,ou,, ,, .. " ,, .. ,, • • .. .. .. " " .. * 
GGO{;'h&mictry and Petrology- Branoh? Waahingtor,1,,, " ••• " • "' ...... 
Geophysi.cs B:ranttb 9 Wash:;tv.g-t~on,, •• " " 
Alawkan Geoli'.'sgy: Branc:h,s; Washington (} .. . 
Ftl.e:ls Rr@x1ch 5, Wa,shington " " " , .. ,, ,, " ,, " " ,, ,, .. .. ,. .. .. .. .. .. 
Ji,, M,. 1.Anim11c:;;1,, Wash:iLt1gton • ,, " • " " ,, ,. ,. • " ,, ., ., ,, ,. " ,, ., " 
It~ :c '*' ..r n~·nwr >"S e- ~ ~ ~ l!t -!$ 0 ~ ~ ~ t« ~ ~ ~ -13 ~ tt ~ » ~ • {!j $ 

R.,. P .. Fiswhcr,, Grand Ju.neti.on,, ,, .. " ,, " .. " " " " ........ " ,, .. " 
A,, E,. Weiswenb<trn~ SpokaM " ,, .. ,, " .. " " .. ,, " " " ,. " " " " .. ,. 
.C<$: Bo Hunts PJLant C:t.ty )) ~ e- ~ ~ 0 >!' 6 ~ ~ ti: .,. (< $ e- ~ # 'b o • o ., 

J.. F,. SwJ.:t.;h 2 ,J;r ... j) Denve:t" " " " .. " .. ., ,. " ., " " .. ., ,. .. " ,. .. .. ,. 
!1!;. 11,, DensorA» tksx:iv®:r " • ,. ,, ,, ,. " .. ,. " • ., " .. ,. • ., " .. .. " .. " 
R,. W,. Swanson.9 Spokane " .. • " " ., " • .. " .. " ,. ,, .. * " .. .. " .. .. 
t'i- S,. Ga:r,~r;• A1lrv.querqu.e •• ., ,, • " ....... ,, ., ,, ., ,. .... ~ ,. ., 
J,, D., 1A1V®t W'2:tl'tf-.®,, ,, ,. ., •• ., ,, ,. ., ., ,. " " ,. ., ,. " " .... ., " " 
A,. ti., Kowclun.an:u% ~:n:wer:-., ,. " ,, " .. • ,. " ., " ., .. " ,. ., ., .. ., .. .. " 
E,, ff,. Ba±.:1ey J San Francis©®,, " ,. ,, " " ,. ,, ,. ,., .. .. .. ,. " .. .. " .. " 
J" R., Cocrpe:t 9 Denwo:r ,, ., ., " " " " " " .. ., " " " .. .. " ., .. ,. ., .. " 
W,, P., WillitU!l®» Joplin .. " " ,, ~ " .. ,,., " .... ,, ,, .. ,, .. ., ...... ., .. 
C., E., Duttc,za:,, .Madison,, ,. " • .. " ,, .. " ,, ,, " .. .. ., ,, .. " .. .. " ., .. 
M,, R.,. Klepper~ Washington,, .. ,., " .. ,, " ,, .. & .. ,, " .. .. .. .. ,. .. & .. 

R,. A .. La.9renee0 K:t:Hxirvi.1.le,. •. " "' .. " ,, ..... ,. ., ........ " ... " • 
R., ~J .. Robartw 1 .Salt Lake Cit.y. " .. " .. ., .. ., " ..... " ,, ........ ., 
Q., D., C::i,.r.gew:uld1 Beltznri.1.Jte,, " • .. • ,, • " " • .. " .. ., .. .. ,, .. " • 
TEFt}O 9 Waahit1gton ~ 
Rewcu:t'b® Com;:rttat.lon Seetion " .. ,, " " .. .. ., ., .. ,, ,. .. ., & ., .. " ., 

Rep>:'.>rta n"oe&s&ing Section • ,, ., " .... ~ " .... " ,, .. ., ........ ., "' 
( Imlud,i:ng mast+:2) 

ED_006270_00000674-00004 

2 
l 
l 
l / 
3V' 
l 
1 
1 
l 
l 
l 
l 
l, 
2 
l 
j, 

1 
1 
l 
l 
l 
l 
l 
l 



OFFICIAL USE ONLY 
.. ,_ •.• _,, .. "ttttttm•· ~~ 

3 

A'bst.:.r.a.ct 1) ~ ~ ~ i} e ~ G If> ~ ~· {la- 1) .(j- {j ~ iS: 0- (t '* 0 6 ~ • • '* ~ ... # • 

ln:t;redut;t:ton .. " .. " ,, .. " .. .. ., .. " " .. .. " " " " .. " ,. .. .. " " .. .. 
South margin of San Juan Basin, MeKinley Ceunty .. .. " .. .. .. .. .. " .. 
Chuwka Mounta:Ln !IU"ea " " .. .. " " ,. " .. .. ,. {) <1>· o .. ,, " ,. .. " ... .. " .. 

Motm:t Ta7lor and. vicinity .. .. " .. " .. .. .. .. .. .. ,, .. .. .. .. .. ., .. .. ., 
G.alli..i:ia..,Goyotoe area " " " .. " .. ,, " .. " " .. ,, " " " " .. .. .. .. .. " .. 
Chacra Mesa$ MDK:Lnley County .. ,. ,, ,, " ., "' ,, " .. ,, .... " .. ,, .. " .... 
Hagen Basins Sandoval County .. .. .. .. ,, .. .. .. .. .. .. .. .. " .. " .. .. .. ., 
Scholle ®Opper dtstrict .. ,, ,, " ,, " .. .. .. ,. .. .. .. .. " .. .. .. ,, .. " .. 
Chiba Mesa area .. " .. .. " ,, ,, " " .. ~ " ,, .. .. .. .. " .. ,, .. .. .. .. .. .. ,. 
Sa,,n ktJaeia U'ea ,. ,, .. .. " .. " " .. ,. .. .. ,. ,, ,, " .. .. " .. .. ,. ., .. " .. 
na:;tl.upwZuni lnasi.n " " " .. .. " .. " " Q " " " .. .. .. " " " .. G " " .. .. 

I.iter!da:ira cited " ,, " " " ,, .. " ,, i. .. .. ,. " ,, (!' ,, .. & .. ,, .. ,. • .. .• 

th:q;:niblished repo:rt .. " " ,, .. " .. ,, ,, .. ,, " .. ., " .. .. .. .. .. ,. .. " " .. 
.Appendi .. x 0 ~ (c *" $ D ~ ti< :a ~ ~ ~ 0 ~). ~ :$- t) ~ <> $. ~ G 'O 10 • # ~ e .f.f' li3' 

OFFICIAL USE ONLY 
~~~~ 

ED_006270_00000674-00005 

Page 
4 
4 
4 

10 
ll 
12 
13 
13 
14 
14 
1$ 
16 
17 
17 
18 



RECONN!!S&NCE FOR tm.AN!tlM~BEAROO CARBONACEOUS ROOKS IN NEW MJSI!co, 1952 

By 

R~M;!olm.aiss~e for vaniu in coal and black shale i:n New Meneo during 

19$2 was largely an extension of wor:tt initiated d:unng the 1951 field season., 

ae&rch fox• ura.nium in coal and blaek st1.1ale (fi.g., 1)., The work was chiefly a 

continuat:ton cf reconnaissance st.TI.dies initia:ted in 1951 (Baehl'lwl and Readj 

1952)., Several al"eas outlined for study in 19511 were examined more 

thoroughly dning 1952~ and several new ocettrreooes of uranium were found,. 

Analyses were made in the :Denvel'" and Washington Traee Elements Laborawnee 

of the Geological S"ltt'Vey.. This work was done on beruuf of the Di vision of 

naw Materials of the U., S., Atomic Energy Commission .. 

Upper Cretaeeou.s rocks i"om the southern rim of the San Juan Basin, 

McKinley County., These rocks were examined between Grants and Gallup, a 

d:;tstanee of a.bout 60 miles$ in J'\lly 1952.. Upper Cretaceous :rocks listed in 

ascending order, are the Dakota sandstones· the Mancos shale, and the Me saverde 
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TRACE ELEMENTS INVESTIGATtONS 
REPORT 198 

EXPLANATION 

L South margin of San Juon Basin 
2. Son Mateo dome 
3. Canyon Mulatto 
4. Satan Pass 

5. Hosta Butte 
6. Mariano Pass 

7. Doi ton Poss 
8. Py ram id Rock 

9. ''Kit Carson's Cave" 

tO. Chusko Mountain area 
IL Beautiful Moutoin 
12. Toad leno 
! 3. Washington Poss 

14. Crystal 

15. Mou n t Tay! or o n d v l c i n i t y 
16. Mesa Chivoto 

I 7. Seboyeto Canyon 
18. Guadalupe Canyon 

19. Gol!ino-Coyote area 
20, Mesa Al to 

2L Chocro Mesa 

22. Hogen Basin 
23. Scholle Copper district 

24. Cuba Mesa area 

2 5. Son Acacia area 
26. Gallup-Zuni basin 



have been subdivided into several members by Sears (1934)., 

The st!"Ucture of the southern part of the San Juan Basin is relatively 

simple" Fr~m the southern rim o! the basin, which is arbitrariJ..y de!ined as 

the southern llne of outcrop of the Dakota sandstone, strata dip 3° to 10° 

northward into the basin.. Mount Taylor» a late Tertiary volcano, . and the 

Zuni upll!t are prominent geographic and structural f eaturea at the south 

edge o! the basin., 

Carbonaceous material oeeu:rs in the Dakota sandstone and in the Gallup, 

Dileo~ and Gibson members of the Mesaverde for'l'lill.tion (Sears, 1934).. Ou~ropa 

Gibson member· with the overlying Host.a sandstone., The lower Gibson member 

and the Ho®ta mm.dsto:ne member of the Mess:verde forma:tion crop out at San 

Mateo domei about 5 miles north of Se Mateo., This zone was exmnined 

carefully for a distance of about 3 miles a.long the south ectge·ar t.he dome 

At the head of Ca:nyon Mu.latte, 6 miles northwest of the San Mateo dome, 

:Ln the - 11 se<~ .. t!4 2 T .. 14 N,.; R., 9 W., radioactivity was found in the Utt.rel' 

Gibson member directly below its cont.act wi~h the overlying Rosta sandstone., 

ii lens of coaly material about 3 inches thiqk contains 0,.0.3$ percent 

ur·arrl..um (BONM-5)Y., H; sample from the basal portion of the Hosta sandstone 
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ttt'aniimt {BONM,..13) a 

On the north side o.f Canyon Mul .. atto in the Ni' seola l.42 T .. 14 N .. , R,. 9 w., 

section lJ on bath aides of the canyon<!> en• the north rim of Canyon Mulatto 

in the SEt"' aso .. 12 2 T .. 1.4 N .. i R. 12 w. a 1«>.toot bed cf ea:rhonaeeous shale 

in t,he lowel"· Gibson member was sarapled directly below the con:tact of the 

lower Gibson member with t.he Host& sandstone<!> !he sample con:tdud O.,Ol!4 

percent equ.ivalettt urania am 0.,,00$ percent uranium (BONM-14).. ?h.e radio.,. 

activity was in the trough of a :m:l.n.o:r sync:U.,ne.. The sy:ncl:ine is approximately 

150 feet wide 8 &ll.¥1 i'ts ax:is tr'8r%is nearly norlJ'!" 

The Mesa:ve:.t"de format,ion was examined at many places west:. of C!fmYon 

:Mu.latte,, In asos,, 21 and 281'l '!;',, 15 N..., R .. 10 W,, the stratigraphic sect.ion 

was examixwd oarf£ifully in the vicinity of the Ambrosia Fault (Hunt, pl. 18, 

1936) <!> P~®tiou:lar a'fJtent,:ion wa& gi wm to the lower Gibsi:m.""Hosta contact i:n 

the ~ sec. 27 and in &ee11 28,. No abnormal radioact,ivity was noted in this 

Lower Gibson aud Hosta rooks a:re exposed for a dista.,ee of about 5 miles 

on the sides of a prominent cu.esta that; extends from sac,,. 311 T" 16 N., 1 R. 
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(tf their length but radioactivity was found only at one locality east of the 

TI:toreau""Crcwn Point road., In sec,. 32, T~ 16 N., 1 R .. 12 W., a radioactive coal 

bed l·~f oot thick wais found near the lower Gibson ... Eosta contact., The uranium 

content of the coal apparently is discontinuous as differ~nt points on a'tfS' 

one horizon examined did not show $-qual radioactivity., The coal contained 

0,.003 percent equivalent uranium$ 0,.00!) percent uranium"~ and 0..,034 pereent 

n:t'&ni:mn in the ash (BONM:..,9}., Carbtmaceous shale at the same locality con= 

taiood 0,.003 percen:t equ:tvalent uranium (BQNM,..10),. A channel sample of the 

uppe~f' foot of a coal bed J feErt thick, also in $eC., ..32$ contained 0.,014 per ... 

cent eq,u;t.valent urrutl:run, 0111019 pe!'Ce:n:t uran:lum, and 0,.054 percent vanirim in 

the ash (BCl:NM.,,,1.1).. The strata are deformed from slwnping but all samples 

were colleot;ed from strata which aX'e wi.thin a few feet st:ratigraphieally ot 

Ou:t.crop& of these rooks we:r'$ examined at close intervals to the north· 

through Satan Pass on berth sides ort the Canyon as far as 'sec., 16.& T" 16 N., $ 

R,. 12 W,, but no abnormal radioactivity was noted., An examination was mad• 

of the lower Gibson,,..fiosta contact aouth of Crown Point in sees., 29 and 30$ 

T .. 17 N,q R,, 12 W',, and of tJ1e Gallup sandstone in T .. 15 N,. $ R., 12 W.,,, but 

no radioactivity was detected., 
' ' 

The Hosts. sandstone f oms the eaprook of Hosta Butte in secs,. 26 and 

'21$ T,, 16 N,,, R., 13 W'., The Hosta sandstone and underlying lower Gibson 

mem'NH"t which are exposed on the east side of the butte$ were exa:mined, but 

no radioactivity was discovered except near the lower Gibson-Hosta eontaet., 

There,, a thin stratum 0£ rad:ioaet>ive coaly material which does not exceed J 

inches in t;hickness, occurs in the lower Gibson member 2} feet below the 
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The lower Gibson membet' and t.he Hosta sand.stone wer'® examined about 8 

:miles west of Satan Pass near the south. entrance to Mariana ?ass in sec,. Bi 

sides of the pass were examined also:. but no abnormal radioact:i:rlty was 

noted,, In the Bi·"' swt"' se©,. 5, T,. 16 !{q R., 13 W,, a lens of carbonaceou$ 

shale 1,.8 feet thick contained 0,.009 percent uranium (BONM~l2),. ln the 

~;;i see,, 25. T,. 16 N,. if R,. 12t W,, a bed of carbonacecn1$ sh.ale O,. 7 feet thick 

The lciwer tlftnmn and Rosta rocks wen examined in Dalton Pass, about 4 

.mi.les west oJ: :Ma:triana Pass,. F,o?" about 6 miles to the wes·t no radioaeti:rlty 

was detected except at0 a rd.,dge due nortJ:l and across the valley from Dalton 

Pass2 :approxi:mately in see,, 28", T,, 17 N,."' R,, 11.t W,. There the Hos·ta sandstone 

Two ocr0v0:r'®nc:es o:f uranium are known ::Ln the 1'.hakota hogback about 3 

miles east, of Ga11up,. One o,f these 9 about 1:~ mil.es north ot U,.S., Highway 66!* 

W,, and in the nortl1wester:n part of 1',. 16 N,, 9 R,, 17 W,, were examined2 but no 

abnormal :radioatrtd:wit;,y was detected,,. 
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ctttbonace-ous shale,, '!'he shale is wlightly radioactive but no samples were 

fiollected,,, RaditH:tet&rlty was found in a bed of c:aibonaceous shale 4 feet. 

east of Pp*>Mtid Rook,, The upper 1"'5 teat. of the $hale ccnt"ains 0.,012 percent 

equvalent, uranium and. 0,,.008 ps:ccent 'Ul'~".ti;um (BONM=17A)" and the lower 2"*5 

eq_u:tpment u,,"'.!rler the d:i .. reetion of J,, .Meuschke of the Geological Survey.. Seven 

east""west flight lines 2 eae.h abon:t~ 25 miles lontt* were flown in T. 16 N,. , 

R, 14 t~o 18 W"' No rad.ioa-i:rtivit,y anomalies were recorded,. 
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In Washington Pa.s;sil Tertiary igneous rocks are slightly radioactive. J, 

grab sample {BONM ... 28} of gray tu.ff contained 0"'0037 pereent.eqUivalent 

uranium and 0$0001 percent uruium.. A ea.mple (BQID! ... 29) of diabase contained 

0$00!)6 percent equivalent tu·a:oinm and 0"'0005 peroent uranium., 

Isolated exposures o! the Morrison :form.atitin and the Todilto limestone 

Mount Taylor ia ilanked by Mesa Ch;bra:to, a basal:t-eapped plateau which 

extends northward and nort.heae~ :for several miles in southeastern 

McKinley County (Hunt* 1936),. Reeonnai.£:suoe was undertaken along the east 

side of Mesa Chiva.to where a relatively thick sequence of Upper Cretaceous 

roekw tJJa,t er'op out east o! Mount Taylor include in ascending order, .th~ 

Dakota sandstone£ the Ma.woos shale, and. the Mesaverde formation.. In general, 

then strata dip gently westward into the Mount Taylor syncline. 

Ct>al and eubonace,oum JJlateriu ·in the lmirer Gibson member of the Mesa:verde · 

formation on the north wide of Seboy$ta Canyon were e:x:amined, but no radio ... 

activity w1ul:l det,e©t&d"' The line of eli.f'fs from &iboyeta north to Marquez~ a. 

distance of abuwt 6 miless was examined and found to be non-radioactive .. 

A basalt=capped plateau also ext.eruis about 7 miles south from Meet 

Taylor$ The plateau there is terminated, by cliffs of Upper Cretaceous rocks 

T,. ll N,.~ R .. 8 w .. , but no r.adioaetivity was detected,. 

trp:pet' C:r'®taceous rooks are poorly exposed near the top o! Mmmt. Taylor 

am. were exmned i:n1t. were not !ound to be radioactive,. 
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The Galli.na~oyote area2 Ri.o Ar:.t'iba Coun:ty2 is about 53 miles northwest 

o:f Santa Fe and 15 miles northeast of Cuba,. The topography of the area ia 

e:xtreme;ly var·ied, altitudes ranging :fr·o:m 6 2 100 feet at Coyote to more than 

:102000 feet on San Pedro Mountain2 about 5 mile£: south of Gallina.. Pre-

Ca:mbrian metamorphi0 am :ig:neou:& rocks,, rert•iary igneous rocks 2 and sedi

mentary rocks t~hat range in age from Pennsylvanian to Recent are exposed in 

although other rooks were examined brlefly .. 

.Uong New Mexico State H:lgh:way 96 9 ·oetween Coyote and Gallina, eedi.,, 

age., '.f'o thw west cf Mesa .Alta ·fa.he stratigraphic sequence includes the Dakota 

sandstone 2 th,e Maneoa shale h the Mesa.ve:rde f o:rmation2 the Lewis shale j 

e:tA1ne 1 the Na:llimiento group J;; and the Wasatch f o:rmation., 

Expoi:nll"es on Mesa Al:ta were exw,ne& i.n some detail,, Along a line of 
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Mesaverde fo;rmat,ion are well e,:xposed at, ~:rous places and we±'e e~ned at 

selected points along the hogback for about l4 miles., No :t'adioaetivity was 

Other plaees in the Gallina ... coyote area where radioactivity \Surveys were 

made :include Cetto Pedernal about 6 miles south of Coyote (carbonaceous :mater"" 

ia1 in the Daeta sand.atone h the nor·th and west sides of San Pedro Mountain 

(Cutler r.?red bectwr'h and Mesa :Pinehsstosa (the Madera fo:rmation). No abnormal 

1Ci{M1trtivity• was detected 2 and no samples were collected., 

' 

McKinley County (Dami> 1936) were briefly examined during 1952'1 1'he strati ... 

a shale at the base of' the Oj<i ilamo sandstone about 1 mi.le southeast of 

Pueblo Boni3z' National, Monument in Chaco Canyon., The shale ('BoNM ... 2!]) contains 

O~OOl percerrt equ:i;valent urani:um,. 

Brief :reliN'Jmt.aissance was done in the Ha.gen Basin in the southeast part 

of Siu·ldoval County,, ,J"urassio and Upper Cretaceous sedimentary :ooe:ks and 

wa:e eXMin@d north of Golden and at, other points on t..he east side of the 

ll$g®n Basin,, but no radioactivi'ty was detected, Coal :t:n the Masaw:rde .forma-
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1rieini ty of the deserted town <xf Eagen bat is not radioaeti,ve.. A sill com ... 

posed· or quartz monzonite µol"phyey was sampled in the wt$ see .. 41 '£' .. 12 N., 

ll" 6 E.. about a quarter of a mile east of the Diamond Tr$.il Ranch heuse., 

The sample <'H)tttained 0.0'10 pereent equ:i:valent u:ran:i:um and 0 .. 002 percet uranium 

(130N14"'1).. The sill intndes the Mancos shale of L.ate C:ri$taeeous age.. The 

upper contact of the sill m th the Mancos shale was obsetn'"ed by a.lluvi:um; 

however;;- shale i.mmediatel;r underlying the sill is baked and slightly .radio ... 

active.. Two s&n'lples of the shale;; B0NM"'2 and BONM ... 3, contained 0"004 and 

Mf;wrtaindr8 t?orrmce Cmm:t;r.. Copper ntinerals are associated with earbona

cectts material in the Permian Abo f0J:1aation.. ?rospeetiS eonsii:!!ting of se'Vel-a.1 

'trenches!! an ad:iJ;,J and a shaft in a valley ahou:t three-fourth.a of a mile 

southeast ot Seholle weN examined £er :reMoacti vi t'Y" A i:M!lf!Ple of the mst 

radioactive ut.erlal obsened 1 an arkose» eontai.ned 0~016 percent equivalent 

l©wm;;:r tmit 9 the Nacimiento group$ eone;::btts of 400 to 800 feet o;f shale and 

OFFICIAL U8E ONLY 
------~~~ 

ED_006270_00000674-00016 



feet in thi,ekneas am is composM of sandstone .s shale 01 am eongl<:mtera:oo.. The 

lower part of the Wasat©h fo~tion fQ:rm& the caproek o:f Cuba Mesa, were it 

is about 200 feet thiek., 

The Wasa~h formation was examined about l! nuJ.,es north of Cuba along 

New Mexico Sta:te llighway 44 9 'where carbonaceous shale and fragments of fossil 

wood we:r'® i'<>u:r!d to be raQ.ioactive,. A £U.t111ple of carbonaceous siltstone (BONM ... 20) 

ettma:ined 0 .. 012 pel"Cent equ.i:valent urania and 0.,002 percent uranim. 

~su:res on Cuba Mesa. were examined along the south and southwest part 

i{ff the mesa in sees"' ls- 2 9 an.d 109 T., 20 N., 9 R., 2 W., t and sees., 33 and 36$! 

T,., t?l N .. :# R"' 2 W<!I At a few localities Siid.i.lnenta near the base of the cliff ... 

fom,ng Wasatoh formation contained rad,i~:Jacti.ve carbonaceous :material., A 

sample ct a sandstone near the base of the Wasatch formation in the Nwt, sec .. 

1 21 '1\ 20 N,. ~ R,. 2 W .. cont~ o.006 pen:'\~ent equivalent uraniu and 0.,003 

pereent va.rt;tmn (BONM-22),. Talus has co'we:red most of the zone 'where radio-

aetivi:t.y has 'been fetmd on Guba Mesa; co::1Sequently an adequate appraisal 

could not be ma.de of the potent.ialities ,,f this arEHlt"' 

The Datil fomation i,:r1 the San Acacia area~ Sot1orro County_. consists of 

rhyoli.t-e $ tu.ff aceous sandstone and clay» rutd conglomerate mad$ up ot volcanic 

rocks<!! A cobble (OONM ... .31) from a conglomerat& in the Datil formation about 7 

mi.lea west of U.,S,. High:way 85 and about a mile south of the Rio Salado, oon ... 

tuned 0.,0042 pereent equi:valent uranium and 0"'0002 percent uram:um:., The 

oohbtes in thw congl,om:erat.e here appear · to be somewhat more basic in eompoai

ti&n th.art in the Datil fo:nnati$n at other places<!! A sample (BONM~32) ot a 
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white tllftaceoua Mn.d&tone about half' s mile sooth or the outcrop o! c<>nglo ... 

m.e:rate e:ontaiud 0,.0022 peroent equivalent uranium ad 0,.0001 pere.e:nt uranium., 

A aample {BONM,...33) from a l ... foot clay bed overlain by the sandst<n:te eont>uned. 

0.,0009 pen•eent equivalent uranium and 0,.0001 percent urui:um. 

A sample (BOMM.""26) of tut'£ er Tertiary age was eclleeted about 15 miles 

so11tn ot Gulup$ Mclinley·Cou.nty$ in a road eut on New Mexico State Highway 

32. It contained o.ooSl percent equivalent uranium and 0,.0003 percent 
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Equ:t:wal.ent 
F:ielil tab,. Reck ttr@&dum 
!!!!~~ ... ~--= ;n~~~~q.A.~:.:.~m,M~~~ <ee1ee~t) 

EGM""6 87745 S:fltstone o .. 020 
and shale 

0.,00.3 

BONMwlO 87749 Garb" 
eh ale 
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Urani;um 
Uranium . :in ash 

(pereen:t} · (Jt!re~en.~,_;-~~----!!~®,,.,.. ·' -· "'""""'"""' 

o o~ ., W? 

Chu~l $$11ple o:t l,,jil 
she.let Nlll~) seo .. 24* .·· 
T., · 14 N# 2 ·· tt, 9 W,. !,m'"' 
:mediately below Host&= 
· 1ower Gibson contact,, 

Caal lent:Lele 3 inches 
tbick sel.e~rt,ed fta 
14,)U channel sample 
B{)lfM;.,.4,, 

H:osta ss,, iuedtately 
above ehannel s.ampu 
B00=4,, 

Ni'.,, see,. 142 T,, 14 N,, .~ 
a.. 9 w .. $ shale .. and 
$$il ty ions in Hosts. as., 
(at. bfMie},, 5n thick,. 

Grab. sample 859 west 
of .BONM""6,, At lower 
Gibeon.,,,,li<;st.a C(>JittM.tt,. 

chip s~le S1Ni~ sec., 
12,,, T,. 1k N.,, R .. 9 WH 
l .foot a:hale at base 
e:t· H©$ta ea" 

Channel sam.Plt:t, eoal l 
f"o©'t· thick,, Ni·2 . sac,. 32.$ 
T,, 16N,,, R,, 12W., 

Grab sample earb~ . sh.al$ 
associated with BON.M ... ;t~ 

0,, 054 Upper l (! of 3a bed" In 
slumped material near 
BONM=9,. 

0., 03,$ coal 1'.1%;'.l;B 't,.itk~ 
2. * below base ei' H:o$lia 
sa~ . Rests htta $ SW!::p 
se,o., 26s T* 16 N~ 5 R. 
13 w .. 



Fi*ld 
~mtmb01r 

t.&b;j< 
number. 

Rock 
type 

BONM<~12 87751 Ca:r'b,. 
shale 

Ca:rb .. 
whale 

BONM:w25 101936 Carb,. 
\Shale 
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E.qui v:alen.''h 
uxw:am 

(per;i:;ent) 

0.,001 

Uranium 
Uran:i;um, in ash 

{pereent) (pe::ccent) 

0.,0001 
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Garb,. shale 0*1 9 thick 
at basal contact of 
Hosta ss,. on point to 
west of Marian.a Pass .. 

Impure eoa.l o.,2u thick 
on ridge due north and 
across vwey from 
Dalton Pasa .. 

Upper lo)i of 4t carbo 
shale near base of 
Dakota ss.. above KiJ; 
Carson 1 a Ca:we,. 

Lower 2 .. s~ of 41 earb., 
shale., Same locality 
as BONM=l?A,. 

Tuff at top oJ' 
Waah:tngton Pass. 

In road cut west o:f 
Toadlan.a.i may be in 
Chuska ss1~ 



Field 
nmw:On:w 

wb~ 
n.umber 

Hqen Basiza 

BONM""l 87740 

F.H:JNM,,,,z: 8?'741 

EqU:ivuent 
vanium 

(pi$!."C$tl't,) 

0"016 

:B0~20 D""72617 Cab'* 0.,012 
ailt,stone 

BO'tJM,,,,32 D""r6583 Tuf!aceouw 01)0022 
sudstenei 

Uraniwn 
Uranium in ash 

(percent.) (pe~$nt) 

0,,0001 
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Mancos shale eont.aeting 
!rlll .· (BCnJM.,.1) ,, 

Mancos shale below eon• 
tact ntil sill,,, 
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• UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

WASHINGTON 25, D. C. 

IN REPLY REFER TO: 

AEC - 424/3 
October 31, 1954 

Dr, Phillip L, Merritt, Assistant 
Division of Raw Materials 
U, S, Atomic Energy Commission 
P, O. Box 30, Ansonia Station 
New York 23, New York 

Dear Phil: 

Director 

Transmitted herewith are six copies bf Trace Elements Memo
randum Report 443, "Trace elements reconnaissance investigations in 
New Mexico and adjoining states in 1951, 11 by George 0. Bachman and 
Charles B. Read, October 1952. 

Uranium in possible commercial amounts was found at La Ventana 
Mesa, Sandoval County, New Mex.ico. These deposits and the plans for 
their further investigation are discussed in TEI-241, which is in 
preparation and should be transmitted soon. 

Slightly uraniferous coal and carbonaceous shale were found 
near San Ysidro, Sandoval County, and Beautiful Mountain, San Juan 
County, New Mexico, and at Keams Canyon, Navajo County, and near Tuba 
City, Coconino County, Arizona. None of these occurrences appear to be 
of immediate economic importance, but additional reconnaissance has been 
under way this field season in these general areas •. 

Sincerely yours)/ 

·- JAN 3 O 2001 
111 
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TRACE ELEMENTS RECONNAXSSANCE INVESTIGATIONS 

IN NEW MEXICO AND ADJOINING STATES IN 1951 

By George 0. Bachman and Charles B. Read 

ABSTRACT 

In the summer and fall of 1951, a reconnaissance search was made in New Mexico and adjacent states 

for uranium in coal and carbonaceous shale, chiefly of Mesozoic age, and black marine shale of Paleozoic 

age. Tertiary volcanic rocks, considered to be a possible source for uranium in the coal and associated 

rocks, were examined where the volcanic rocks were near coal-bearing strata. 

Uranium in possibly commercial amounts was found at La Ventana Mesa, Sandoval County, N. Mex. 

Slightly uraniferous coal and carbonaceous shale were found near San Ysidro, Sandoval County, ·and on 

Beautiful Mountain, San Juan County, all in New Mexico, and at Keams Canyon, Navajo County, and near 

Tuba City, Coconino County, in Arizona. Except for the La Ventana deposit, ';none appeared to be of 

economic importance at the time this report was written, but additional reconnaissance investigations have 

been underway this field season, in the areas where the deposits occur. 

Marine black shale of Devonian age was examined in Otero and Socorro Counties, New Mexico and 

Gila County, Arizona. Mississippian black shale in Socorro County and Pennsylvanian black shale in Taos 

County, New Mexico also were tested. Equivalent uranium content of samples of these shales did not 

exceed o. 004 percent, 

Rhyolitic tuff from the Mount Taylor region is slightly radioactive as is the Bandelier tuff in the 

Nacimiento region and in the Jemez Plateau. Volcanic rocks in plugs and dikes in the northern Chuska 

Mountains and to the north in New Mexico as well as in northeastern Arizona and southeastern Utah are 

slightly radioactive. Coal and carbonaceous rocks in the vicinity of these and similar intrusions are being 

examined. 
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INTRODUCTION 

During 1951 the writers made a geologic reconnaissance of portions of New Mexico and adjoining 

states in search of uranium, primarily in black shales and carbonaceous rocks .. and in an effort to evaluate 

the potentialities of certain regions for Ul'anium prospecting in the future;>;;~T,~~s work was done on behalf of 

the Atomic Energy Commission. Various reconnaissance radiometric techniques were used in the search for 

uranium in each region as each offered different geologic problems. Carbome radiometric equipment was 

used to traverse extensive areas with the objective of eliminating negative areas. Carborne equipment 

could not be taken into certain areas but regions which showed relatively high background gamma ray 

count--indicating that bodies of disseminated radioactive elements were present--were examined in more 

detail for possible local concentrations of minerals. Inaccessible areas were traversed as frequently as 

possible on foot with portable Geiger counters. 

Instruments used in geologic reconnaissance consisted of a carborne gamma ray counter equipped with 

two 46-inchG.eiger-Mueller cathode tubes;·: a portable gamma ray· coµritecequipped with a 24-inch Geiger

Mueller cathode tube, portable gamma-beta counters of the Nuclear type, and a Berkeley scaler. The 

carborne counter and the portable 24-inch cathode tube were used to locate areas of high background gamma 

ray count (i.e. rock types containing minute but abnormal quantities .of radioactive elements). 

GENERAL CON SIDE RATIONS 

It is the writers' belief that, to be most effective, reconnaissance for uranium deposits must be con

sidered in connection with the framework of the geology of the region. Areas judged most likely to contain 

deposits of uranium, based on the present knowledge of the geologic conditions under which uranium occurs, 

should be examined first and in the greatest detail. Seemingly less favorable areas then should be considered. 

• Particular attention has been given to the search for rock types which contain disseminated radioactive 

elements. This search has been stimulated by the possibility that locally, under favorable geologic con

ditions, radioactive minerals may be concentrated from such disseminated bodies. Thus, volcanic rocks, 
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tuffaceous sediments, and arkose often contain small amounts of uranium which could be concentrated by 
' . 

geologic agents in favorable receptor rocks • 

. Receptor rocks include: 

1. Carbon and carbonaceous materials, such as coal and carbonaceous shale, probably adsorb 

or otherwise concentrate the uranyl ion (Tolmachev. 1943). Hence they are suitable receptors for 

the conc"entration. of uranium carried by. ground. water, either past or 1.p.resent. 

2, Clay minerals of relatively large space lattice may concentrate uranium through ionic 

exchange or adsorption(Fr~derkk.~o!/, 1,94?}, 

In addition to the above receptor materials limestone may be of some importance in the concen-

tration of uranium. Notestein (1918) has stated that "calcite readily precipitates vanadium and uranium 

from vanadyl and uranyl sulphate solutions." 

The distribution of coal and carbonaceous rocks in New Mexico is relatively well known, as are the 

broad outlines of the chief areas of y~lcanic flows, tuffs, and associated materials. Where volcanic rocks 

and tuffs are concerned, it is necessary also to consider the probable former extent of the potential source 

rocks as well as their present distribution. The places where receptor rocks and possible source rocks are 

associated were examined first. 

REGtoN's1.1 rnvESTIGA1'ED 

Carbonaceous beds were examined in eight regions during the 1951 field season. Most of the regions 

contained extrusive igneous rocks or were adjacent to igneous activity, These include the following· 

(figs. l and 2): 

1. Datil Mountain region 

2. Z.uni ~Gallup Basin region 

!.fln :the pr~sent' discussi:on:Tegion r:efers to a geographic area of rather broad extent. Area refers to 
a. portion of a region, and locality refers to individual outcrops or lines of outcrop within an area. Areas 
described ·in thi$ ·repoi:.t do not nei;:essarily~falli·within the· confines of previous mapping projects. 
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3. Carthage, Sierra Blanca, and Engle regions 

4. Mount Taylor region including the San Mateo area 

s. San Ysidro and La Ventana areas in the Nacimiento region 

6, Chuska Mountain region 

7. Black Mesa region 

8, Miscellaneous areas 

Marine black shale bodies of various ages were examined at a number of localities and sandstone-type 

copper deposits were examined where present in the regions studied. 

Datil Mountain region, New Mexic;o 

The Datil Mountain region in Socorro, Catron, and Valentia Counties, New Mexico, has been 

mapped and described by Winchester ( 1921). Cretaceous coal-bearing strata of Mesaverde age are overlain 

locally by the Tertiary Datil formation, The Mesaverde strata consist of interbedded sandstone, shale, and 

subbituminous coal, The coal beds are relatively thin and lenticular. The Datil formation is composed of 

conglomerate, and andesitic and rhyolitic tuff. The Datil formation was checked i:adiometrically in the 

field at numerous localities but no abnormal radioactivity was observed. Coal beds were checked radio

metrically throughout the stratigraphic section.in Jaralosa Canyon and at positions high in the stratigraphic 

section in Red Can)'.'on with negative results. As radioactivity was not noted, no samples were collected in 

the Datil Mountain region. 

Z uni-Ga 11 up Basin region, New Me xi co 

The Zuni-Gallup Basin in Valencia and southern McKinley Counties, New Mexico, has been mapped 

and described by Sears (1925). Interbedded sandstone, shale, and subbituminous coal of the Mesaverde 
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formation of Upper Cretaceous age is present over most of the region, McCann (1938) has described 

Tertiary sediments with white tuff and bentonitic clay resting unconformably on the Mesaverde formation 

in the Zuni Basin. The tuffaceous material was examined by the writers at several points along New Mexico 

State Highway 32 between Gallup and Zuni. Coal beds a few feet stratigraphically below the erosional 

unconformity were also examined. Abnormal radioactivity was not found in either the tuff or the coal and 

no samples were collected. 

Carthage, Sierra Blanca, and Engle regions, New Mexico 

The Carthage, Sierra Blanca, and Engle regions in Socorro, Lincoln, and Sierra Counties, New 

Mexico, were examined briefly. Basic igneous intrusions of Tertiary age are in close association with 

carbonaceous and coal-bearing strata of Upper Cretaceous age. Abnormal radioactivity was not observed 

in either the igneous rocks or the carbonaceous beds. One sample (Sample 17) from a carbonaceous shale 

in the Upper Cretaceous about 5 miles east of Engle contained o. 002 percent equivalent uranium, which is 

not considered significant. 

Mount Taylor region, New Mexico 

A slightly radioactive tuff is widespread in the Mount Taylor region in McKinley and Valencia 

Counties, New Mexico. The ruff is a potential source for radioactive elements; carbonaceous beds 

in the Dakota sandstone and the Mesaverde formation may be important factors in the concentration of 

uranium derived from the tuff. The geology of the Mount Taylor region has been described by Gardner 

(1910) and by Hunt (1936, 1937). 

Hunt (1937, p. 58) attributes the tuff to the earliest period of eruption of Mount Taylor and describes 

it as a rhyolitic tuff that is distinctly bedded. Other types of volcanic rocks are also present. The tuff is 

well exposed in the Grants Ridges about 3 miles northeast of the town of Grants where a pumice mine is 

now being operated. The tuff is also exposed at numerous points around La Jara Mesa in the San Mateo 

area and on the north end of Horace Mesa. Three samples of the tuff (Samples 0, 19, 20) were collected 
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at the mine north of Grants. The samples contained from o. 002 to o: d~~ percellt ~qul'vi!.ient liri~ium and 

O. 001 percent uranium. Clayey material (Sample 21) collected frorri i;-playa in the c~nyon belpw the 

pumice mine contains o. 004 percent equivalent uranium and O. 002 percent uranium •. These·p~rcentages 

are significant in that they indicate the presence of disseminated urahiurir irt the Mount Tayicfr f~gion. The 

tuffaceous material is porous and permeable which makes .. it readily susceptible to l'el!-ching b:(ground water 

. . . . 

solutions. Under favorable geologic conditions the disseminated uranium may be concel'.ttatedin rock units 

in close proximity to the present, or past, distribution of the tuff. 

Cretaceous carbonaceous rocks and coal have been examined radiometrically at numerous points in 

the Mount Taylor region with negative results.' At the places examined so far, however, the rocks between 

the carbonaceous material and the tuff have so little porosity and permeability that grc)und water could not 

readily carry mineral-bearing solutions into the carbonaceous material. At least 2; 000 feet of argillaceous 

sediments is present between the tuff and the carbonaceous material. Coal (S!lmple 18) in Lobo Canyon, 

west of Mount Taylor, contained only 0, 003 percent uranium in the ash of the coal. Samples 18 to 23 were 

collected in the Mount Taylor region. 

Additional work in the Mount Taylor region will be aimed at finding carbonaceous material located 

favorably in relation to potential source rocks. 

Nacimiento region, New Mexico 

Mesaverde and Dakota sediments of Cretaceous age, containing boal and .carbonaceous shal'e, crop 

out in the San Ysidro area in the southern portion of the Nacimiento region, Sandoval County, New Mexico 

(Hunt, 1936). The northern limits of the area are about 3 miles south of the town of San Ysidro. Pumiceous 

sediments of the Tertiary Santa Fe formation are exposed just east of the area 'and may have stipplied radio-

active elements which could have been concentrated in the carbonaceous Cretaceous sediments. Only minor 

radioactivity has been found in the San Ysidro area. A bed of coal 1. 9 feet in thickness (Sample 25) in 

the Mesaverde formation contains O. 004 percent uranium in the ash. Samples 24-27 and 41..:42 were.col-

lected in the San Ysidro area. 
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The La Ventana area in the southern part of the Nacimiento region is located just west of the highly 

folded and faulted pre-Cambrian and Paleozoic rocks in the Sierra Nacimiento. The geology of the area 

has been described by Renick (1931), Dane (1936), and Wood and Northrop (1946). Coal occurs in rocks of 

Mesaverde age in the vicinity of La Ventana. On the eastern flank of the Sierra Nacimiento the Bandelier 

tuff of Pleistocene(?) age caps many of the higher mesas. The Bandelier tuff is also widespread on the 

Jemez volcanic plateau to the east of the Sierra Nacimiento. The ruff contains as much as O. 006 percent 

equivalent uranium and O. 003 percent uranium (Samples 95, 96). The La Ventana area seemed favorable 

for the occurrence of uraniferous coal because of the possibility that the Bandelier tuff formerly lapped 

westward across the Sierra Nacimiento and thus supplied uranium which could be .concentrated in the carbo

naceous rocks of ·the Mesaverde formation. 

Additional reconnaissance in the eastern part of the Nacimiento region will aim at finding other 

deposits of carbonaceous rocks favorably located in relation to the Bandelier tuff on the Jemez plateau. 

Uranium was found in coal and carbonaceous shale in the Allison member of the Mesaverde formation 

on La Ventana Mesa in August, 1951, (Bachman and Read, 1951). Uranium was also found east of La Ventana 

Mesa in carbonaceous beds in the Gibson coal member of the Mesaverde formation and in the Dakota sand-

stone (Read, 1952). The coal on La Ventana Mesa contains as much as O. 62 percent uranium with 1, 34 

percent uranium in the ash. The La Ventana deposits are described in detail and with plans for further work 

by Vine, Bachman, Read, and Moore (1952, TEI-241, in preparation). 

Chuska Mountain region, New Mexico and Arizona 

Upper Cretaceous strata bearing coal and carbonaceous rocks are widespread in the Chuska Mountain 

region at San Juan County, New Mexico and Apache County, Arizona and the adjacent San Juan Basin in 

New Mexico. Volcanic rocks of Tertiary age are intimately associated with the Cretaceous strata. The 

volcanic rocks occur chiefly in plugs and are usually of basic composition. However, Gregory (1917, p, 81) 

has reported rhyolitic ash in the Chuska sandstone of Tertiary age. 
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The portion of the Chuska Mountain region examined is on the western flank of the San Juan structural 

basin. On Beautiful Mountain, (fig. 3) strata of Mesozoic age dip eastward into the basin from the northern 

extension of the Defiance uplift which bounds the San Juan Basin on the west~ The Mesozoic rocks are 

truncated and overlain by the Chuska sandstone and other rocks and volcanic debris of Tertiary age. 

Minor radioactivity was detected in carbonaceous sediments and coal of Upper Cretaceous age on 

Beautiful Mountain. The Upper Cretaceous Tocito sandstone includes a zone of carbonaceous material and 

coal at its top. Where the carbonaceous material is near the erosional surface upon which the Tertiary 

sediments were deposited, minor radioactivity was detected at many places. On Beautiful Mountain, the 

upper half of a bed of coal 1. 3 feet thick contains o. 007 percent uranium (Sample 103). Immediately 

below a joint in the overlying strata the same bed contains O. 010 percent uranium with o. 021 percent 

uranium in the·ash (Sample 10.2). Other carbonaceous material about 150 feet stratigraphically and 

topographically below the points sampled contained no abnormal radioactivity, 

Slightly abnormal radioactivity was detected in many volcanic plugs and their associated dikes, 

Radioactivity was estimated to be o. 003 percent equivalent uranium. At several localities on Beautiful 

Mountain and on Lukachukai Mountain to the west, the Tertiary rocks and volcanic debris contain slight 

radioactivity. The Tertiary rocks and volcanic material thus seem to be potential source beds for secondary 

accumulation of uranium in the coal and carbonaceous rocks. 

These Tertiary rocks and.volcanic debris having slight radioactivity cap both Lukachukai Mountain 

and Cove Mesa and might be the source of the uranium in the Morrison formation at these places. · This 

possibility probably would be of little importance in the exploration of the Morrison formation in that area 

but it should be considered in connection with any age determinations made on the Morrison ores of that 

area. 
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Black Mesa region, Aiizon<l 

The Black Mesa region (fig. 4) covers an area of about 3, 000 square miles in Navajo, Apache, and 

eastern Coconino Counties, Arizona. Sedimentary rocks of Dakota (?).and Mesaverde age cap the mesa at 

most places. Coal and carbonaceous shale are prominent in these rocks •. Hack (1942) has· described the 

Bidahochi formation, which contains volcanic material, resting on Cretaceous and olde.~, deposits in the 

Black Mesa-Hopi Buttes regions. Both the Cretaceous carbonaceous sediments and the Bidahochi formation 

have been examined radiometrically, No abno~mal radioactivity has been detected in tlle Bidahochi 

formation; however, minor radioactivity has been noted in carbonaceous material and. natural coal ash on 

Black Mesa, At the Keams Canyon locality (Sample 111 and fig. 4) a coal bed·2, O feet thick contains 

o. 004 percent equivalent uranium and o. 002 percent uranium. At the Tuba City coal mine, about 10 miles 

east of Tuba City, a natural ash contains o. 004 percent uranium:(sample 114 and fig. 4). 

Miscellaneous areas 

Other areas visited during the 1951 field season include the following: 

1. Walsenburg area, Huerfano County, Colorado. Volcanic plugs intrude strata of Cretaceous and 

Tertiary age, Several acidic plugs in the vicinity of Walsenburg showed slightly abnormal radio

activity. R, B. Johnson collected a sample from the Pierre shale of Cretaceous age which showed 

slight radioactivity (Sample 105). The sample was collected in the contact zone of the Pierre 

shale with a dark igneous dike. 

2. Pecos area, Santa Fe County, New Mexico, Coal of Pennsylvanian age in the Pecos Valley was 

examined but no abnormal radioactivity was detected. -

3. Sage Plains, .Montezuma County, Colorado, and San Juan County, Utah,· Coal in the Dakota 

sandstone was examined at a number of localities along U, s. Highway 160 between Cortez, 

Colorado, and Monticello, Utah, but no abnormal radioactivity was detected. 
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4. Asphaltic sandstone. of Triassic age (Santa Rosa sandstone) about 9 miles northeast of Santa Rosa, 

Guadalupe County, New Mexico, was examined radiometrically but with negative results. 

5. Sandstone-type copper deposits. Numerous sandstone type copper .deposits were examined. Minor 

radioactivity was .detected in most· of these depos'its •. ·The depositS. are .described fn. greater detail 

by Bachman and Read (1952). 

MARINE BLACK SHALE 

Marine black shale of Devonian, Mississippian, and Pennsylvanian age was examined at several· 

localities in New Mexico and Arizona. Equivalent uranium content did not exceed O. 004 percent in any 

of the samples collected. Localities visited included black shale in the Madera formation of Pennsylvanian 

age near Tres Ritos, Taos County, New Mexico (Sample l); Percha shale (fig. 1) of upper Devonian age in 

Otero and Socorro Counties, New Mexico (Samples 7-15); shale in the Lake Valley limestone of Mississippian 

age in Socorro County, New Mexico (Sample 16): and the upper shaly portion of the Martins limestone of 

Devonian age in Gila County,. Arizona (Samples 106-i09). Analyses of these samples are given in the 

appendix. 

RADIOACTIVE VOLCANIC ROCKS 

Radioactivity detected in volcanic rocks examined in this· study was not restricted to a narrow range 

of petrologic types, but was detected more consistently in acidic volcanic rocks than in basic ones. .The 

acidic Bandelier tuff of Pleistocene ( ?) age on the Jemez volcanic plateau and the rhyolitic tuff in the 

Mount Taylor region showed minor abnormal radioactivity at most places. However, the Abiquiu formation, 

an acidic volcanic tuff of early Tertiary age at the north end of the Jemez volcanic plateau, and a Tertiary 

acidic tuff in the Zuni basin were not radioactive, 

Most dark volcanic rocks examined contained no radioactivity which was detectable in the field; 

however breccia and minette in volcanic plugs. such as Ship Rock, Mitten Butte, Ford Butte, and Bennett 
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Peak in San Juan County, New Mexico and Agathla Peak and similar bodies in Monument Valley, Arizona 

and Utah, (Williams, 1936) contain slightly abnormal radioactivity. The relatively high potassium content 

of minette does not appear to be sufficient to account for the radioactivity of the plugs as Twin Cones, near 

Gallup, New Mexico, contains a similar minette which shows no radioactivity, Several monchiquite 

volcanic plugs in the Hopi Buttes region were examined but were not radioactive. 

PLANS 

Areas in which abnormal radioactivity was detected during 1951 in coals and carbonaceous shales and 

potential source rocks in New Mexico and Arizona are being examined by the Survey in reconnaissance 

fashion this year. The areas in which the work is being concentrated and the occurrences there of abnormal 

radioactivity are summarized below. 

1, The east flank of the Chuska Mountains, San Juan County, New Mexico from Chuska Valley 

southward to the vicinity of Washington Pass, including Beautiful Mountain where one sample from a coal 

bed in the Tocito sandstone contained o. 007 percent uranium.. A brief airborne radiometric survey was 

made during September 1952 and, although the detailed results are not yet available, one anomaly of 

possible interest was found, Exposures of coal and carbonaceous shale are poor and the ground reconnaissance 

is being made with the most sensitive radiometric instruments available. 

2. The Mount Taylor-Mesa Chivato region contains slightly uraniferous volcanic rocks resting on 

coal-bearing Cretaceous strata. The coal and carbonaceous rocks are being examined in detail. An 

important part .of the investigation in this area is the study of the regional geology of the tuff to determine 

as far as possible the former extent of the tuff to focus attention on areas where carbonaceous rocks once 

were overlain by it. 

3. Mesa Prieta, Sandoval County, New Mexico consists of Cretaceous coal-bearing strata capped by 

volcanic rocks. Little is known of the volcanic rocks but Mesa Prieta is about half way between the Mount 

Taylor-Mesa Chivato region and the Jemez volcanic plateau, where slightly radioactive volcanic rocks occur" 
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Exposures in the vicinity of Mesa Prieta are poor and reconnaissance radiometric examination is being made 

with the most sensitive instruments available. An airborne radioactivity survey will be made if feasible. 

4, Chacra Mesa, McKinley County, New Mexico, consists of coal~bearing rocks that may once have 

been overlain by volcanic rocks. Preliminary reconnaissance is being undertaken. 

5. The Bla.ck Mesa region contains coal-bearing rocks, and a natural coal ash at the Tuba City mine 

contains 0, 004 percent uranium. Possible sources of the uranium have not been recognfaed. Some coal 

beds in the nearby areas could be mined by stripping and other strippable coal beds probably exist in the 

Black Mesa region, Coal beds and carbonaceous rocks are being examined wherever possible. Xn addition, 

reconnaissance is being continued in the Jemez Plateau and in the Nacimiento· region. 

Plans for work on La Ventana Mesa, Sandoval County are given in detail in TEI-241 (in preparation). 
' 

Throughout the reconnaissance, data on volcanic rocks are being gathered. These data will contribute to 

knowledge of petrologic types of volcanic rocks containing disseminated uranium, the areal ext.em of these 

types, and the natural conditions under which uranium could be released from them. 
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APPENDIX 

Samples collected for laboratory analysis, 1951 

eU U Ash tJ in ash 
Percent Percent Percent Percent ;Location and Remarks 

0,0026 0.0010 

0.002 0,001 

0, 012 0,010 

0,006 0,004 

0, 010 0.009 

0,003 o. 001 

0.002 0.002 

Less than 
. 001 

·,,.,!", 004 . 002 

0.004 0.002 

0,003 

0.002 

0,001 

0,001 

0.001 

p·umice, mine ca. 5 miles north Grants, N. Mex. 

Bituminous shale, marine ·Pennsylvanian (Madera 
fm), 1. 9 miles east of Taos-Mora County line on 
N. Mex. State Hwy. No. 3 

Coyote Mining Dist., Mora County, N. Mex. 
Carbonaceous shale associated with sandstone
type copper deposit. Sangre _de Cristo fm. 
(Permian) 

Tailings from prospect pit, Coyote Mining Dist. 

Tailings from prospect pit, Coyote Mining Dist. 

Guadalupe mine, Guadalupe Co. , N, Mex. 
Carbonaceous shale associated with sandstone
type copper deposit. Santa Rosa sandstone, 
Triassic 

Guadalupe mine, carbonaceous material in 
sandstone 

Base 'of Percha shale (Devonian) Alamo Canyon, 
Otero Co. , N. Mex. 

Calcareous zone in Percha shale, ca. 15 feet 
above base, Alamo Canyon 

Calcareous zone in Percha shale, ca. 22' above 
base,Alamo Canyon 

Percha shale, Alamo Canyon,Sasal 3' of 6' 
shaly unit 

Percha shale, Alamo Canyon.Upper 3' of 6' 
shaly unit 

Percha shale, Alamo Canyon.Nodular unit below 
contact with Lake Valley limestone (Miss,) 

Percha shale, 20' from base, Rhodes Pass,. San 
Andres Mts. , Socorro County, N. Mex. 

Percha shale, 20' unit above No. 13 
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·Samples collected for labora~ory analysis, 1951~-Continued 

Sample eU U Ash U in ash 
Number Percent Percent Percent Percent 

BNM-15 0.001 

16 0.002 

17 0,002 

18 o. 001 

19 0.002 

20 . 0, 003 

21 0.004 

22 o. 002 

23 0,002 

24 Less than 
0,001 

25 Less than 
o. 001 

26 o. 001 

27 0,002 

28 0,004 

29 0,007 

30 0.009 

31 o. 005 

32 0,007 

0, 001 31.0 0,003 

0.001 

0,001 

0,002 

. 001 33,2 0,004 

o. 001 

0,005 

0.006 

0.009 

0.006 

0,009 

Location and Remarks 

Percha shale, 10' unit above No, 14 

Calcareous shale, in Lake Valley limes:tone 
(Miss,) Rhodes Pass 

Carbonaceous shale, Mesaverde fm. (Cret,) 
ca. 5 miles east of Engle, Sierra Co., N. Mex. 

Coal, Mesaverde fm. (Cret,) Lobo Canyon west 
of Mt. Taylor, Valencia Co., N. Mex. 

Pumice. mine ca. 5 miles north Grants, 
Valencia Co., N. Mex. 

,.., . "·· 

Pumice, mine ca. 5 miles north Grants, N. Mex, 

Clay, playa below pumice mine, 5 miles north 
Grants, N. Mex. 

Carbonaceous shale parting, Dakota sandstone 
( Cre t. ), 3 miles north Prewitt. Valencia Co. , 
N. Mex. 

Carbonaceous shale parting, Dakota sandstone 
· (Cret, ), 5 miles north of Grants, N. Mex. 

Santa Fe fm. (Pliocene), pumiceous, 3 miles 
south San Ysidro, Sandoval Co., N. Mex. 

Coal, Mesaverde fm., San Ysidro coal field, 
Sandoval Co., N. Mex. • 
Clay, overlying No. 25 

Shale, overlying No. 26 

Aggregate of rock types, Spanish Queen mine, 
Abo fm. (Permian), Jemez Canyon, Sandoval 
Co., N. Mex. 

Carbonaceous shale, Spanish Queen mine 

Carbonaceous shale, Spanish Queen mine 

Sandy carbonaceous shale, Spanish Queen mine 

Copper mineralized zone, Spanish Queen mine 
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Samples collected for laboratory analysis, 1951--Continued 

eu u Ash U in ash 
Percent Percent Percent Percent Location and Remarks 

0,007 0,008 Copper mineralized zone, Spanish Queen mine 

0.004 0.003 Copper mineralized zone, Spanish Queen mine 

0.007 0.009 Carbonaceous shale, outcrop adjacent to 
Spanish Queen mine 

0,019 0.015 Pod-like mass, copper mineralized .. zone, Spanish 
Queen mine 

0,006 0,005 Copper mineralized zone, Agua Zarca sandstone 
(Triassic Senorito Dist., Sandoval Co,, N. Mex. 

0.005 0,005 Copper mineralized zone, Abo fm. (Permian) 
Piedras Negras Canyon, Sandoval Co., N. Mex, 

0.002 0.003 Copper mineralized zone, Poleo sandstone 
(Triassic) Cobre Wash, Rio Arriba Co., N. Mex. 

0.003 0,002 Carbonaceous shale in Wanakah fm. (Jurassic), 
Butte 2 1/2 miles south of Coyote, Rio Arriba 
Co., N. Me.x. 

0,002 Carbonaceous shale in Dakota sandstone (Cret. ). 
San Ysidro coal field, Sandoval Co., N. Mex, 

0.001 0.001 Carbonaceous shale in Dakota sandstone, Below 
No. 41 

Note: Samples 43·92 included in Trace Elements Investigations Report 241 
(Vine, Bachman, Read, Moore) 

o. 006 Rat excreta associated with Bandelier tuff, Jemez 
volcanic plateau, Sandoval Co. , N, Mex. 

0,005 Tuff, same locality as No. 93 

0.006 0,003 Bandelier tuff (Tertiary), Rio Las Vacas Canyon, 
Sandoval County, N. Mex. 

0.003 0.003 Bandelier tuff, Jemez Canyon, Sandoval County, 
N. Mex. 

Note: Samples 97°101 included in another report, (Vine, Bachman, Read, Moore). 
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Samp·les collected for laboratory analysis, 1951-~Continued 

Sample eU u Ash U in ash 
Number Percent Percent Percent Percent Location and Remarks 

BNM~l02 o. 010 O. 010 45. 5 0. 021 Coal, Tocito sandstone, (Cret.}, Beautiful 
Mountain, San Juan County, N. Mex • 

. 103 o. 006 o. 007 56 .. 1 O. 013 Coal and bone, Tocito sandstone, Beautiful 

Mour.tain 

104 o. 002 0.002 

105 o. 002 0,002 

106 o. 004 Less than 93.2 
0,001 

107 o. 004 Less than 91. 0 
o. 001 

108 o. 003 88,4 

109 0. 004 Less than 87. 8 
o. 001 

110 o. 002 91. 5 

111 0, 004 0,002 79. 0 

112 o. 004 0,002 91. 5 

113 o. 003 0,002 97. 8 

114 o. 005 0.001 93.9 

115 o. 002 0,001 42, 5 

Iron stained Tocito sandstone, Beautiful 
Mountain 

Pierre shale (Cre t,) associated with basaltic 
dike, Huerfano County, Colo. 

Less than Lower 5' of 20' shale in Martin limestone 
O. 001 (Devonian) Gila County, Ariz. 

Less than Second 5' above 106 

o. 001 

Third 5' above No. 107 

Less than Top 5' above No. 108 

o. 001 

Carbonaceous shale, Cretaceous, Deer 
Creek coal field, Gila Go., Ariz. 

0. 003 Carbonaceous shale, Cretaceous, Keams 
Canyon, Navajo Co,, Ariz, 

o. 002 Carbonaceous shale and stone above No. 111 

0. 002 Natural ash, upper l' of 2' Tuba City coal 
mine, Coconino County, Ariz. 

o. 004 Natural ash, below No. 113 

0. 002 Bony coal 5, 5' below No. 114 
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GEOPHYSICAL OBSEH.VATIONS IN PAR'!S OF TEE· GRANTS DISTRICT i 

Mc1\:IUY COIDITY, NEW :MmXEO 

By 

Kenneth L .. Cook and Calvin lL, ?loss 

ABSTRACT 

Geophysical observations near Haystack Mesa in the Granta district; 

11.cKinley Cou:rrty JI New Me::rlco, had the dual dbjeetlve of investigating 

the unusual occurrence of negative aeromagnetie anomalies in close 

association uith airborne radioactivity anomalies, and of investigating 

other geophysical mthods which might assist directly or indirectly in 

the search for u,ranium ores :in the Grants district,, Ground magnetomter 

tests indicate the apparent correlation shown in the airborne data is 

fortuitous,, 

Ground magnetometer and self-potential surveys on an experimental 

basis may be justified to test the applicability of these :methods in 

futaXl:"e exploration,, Aeromagnetic sur<teys would aid field geologic 

studies in locating concealed Tertiary intrusivesp which 'I1IS:'.f have affected 

ore localization~ 

Oontinua:tio:n of the airborne radiometric survey of tr"'8 'l'odilto 

limestone outcrop is recommended to search :for promising areas that might 

contain additional deposits$ 
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INTRODUCTION 

In a combined airborne radioactivity and aeromagnetic survey in the 

vicinity of Grants, New Mexico, made by the U,, 8,, Geological Survey on 

,May 28, 1951, an unusual association of radioactivity and negative 

magnetic &nome,lies was noted (Stead, 1951)., As it was thought that this 

association might reflect a genetic relationahip between the uranium 

mineralization and the geologic structure causing the negative magnetic 

effect, further investigation seemed advisable .. 

Dn December 12 and 13, 1951, field examinations were made in 

sees., 19 and 25, T., 13 N.,, :R• 10 ~ .. , N., M .. B,, and P~ Mo, McKinley Com:rty, 

New Mexico., Brief ground magnetometer tests were also made in see. 19d 

~he magnetometer test area lies about 1 mile south of Haystack YBsa, 

ab-Out 6 miles north--northeast of the village of Bluewater (Bluewater 

lies about 12 miles northwest of the city of Grants), or about .20 miles 

northwest of Mount Taylor.. Section 25 lies about 6 miles east-southeast 

of Haystack Msea, about 9 miles northeast of the village of Bluewater, or 

about 1:5 miles northwest of ~unt Taylor .. 

The field examinations had the dual purpose of investigating by 

geologic and ground magnetometer traverses the rm:u.aual occurrence of the 

observed negative magnetic anomalies in close association with observed 

radioactivity anomalies, and of investigating the possibility that other 

geophysical :methods, in addition to the standard radioactive .method 

already employe<l, might offer so.me additional help, either directly or 

indirectly, in the search for uranium ore in progress in the Grants 

district" 
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The writer wishes to thank Mr., Irving Rapaport of the Atomic Energy 

Commission and his staff for their cooperation and help given in several 

conferences during the field tests am examinations" The work upon 

which thiei report is based was done on behalf of the Atomic Energy 

GEMERAL GEOLOGIC REUTIONSHIPS 

The Grants district lies along the northern flank of the Zuni Uplift 

which is a northwestward-trending dome of early Tertiary age covering 

appro::ldmately 220.:0 square miles (Towle and Rapaport, 1952). Sedimentary 

rocks of Jurassic and Cretaceous age are exposed in or near the area in 

which the field examinations were made., In sec., 191 where the mgnetom-

eter tests were made, are the volcanic cone El Tintero (fig., 1) and 

an extensive lava bed that e}...'tends southward to the village of Bluewater., 

~fount Taylor lies about 20 miles southeast of El Tinteroo Hunt (1938, 

:p., 73) describes the area north of Blue-water, which includes the 

El Tintero cone area, as follows: 

Ver:"J recent flows of basalt are found in the valley of 
the Rio San Jose along the south border of the (Mount Taylor) 
volcanic field" These flows were given only casual attenticn2 
because none were supplied by vents within the (Mount Taylor) 
fieldQ Some of the vents are along the east side of the Zuni 
:Mountains, others are north of the village of Bluewater, and 
others are near Laguna Pueblo. The flows have exceedingly 
fresh i:rurfaees, which~ combined with their position in tb8 
valley bottom, make them appear as if they had been flowing 
only yesterday., These flows are more ferromag:uesia_.11 than most 
o.f the sheet eruptives of the Mount Taylor volcanic field., 
They consist of labradorite with a high percentage of olivine, 
slightly less augite, and some ma.gnetiteu 
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EXPLANATION 

Magnetometer traverse 

- ~:_[ 9 Alrbom~ traverse {index number Indicated} 

r·»'7:1 
L::.'._j 

0 

Road 

Todilto formation (limestone) 

I MILE 



In the test area in sec. 19 the prominent geologic feattll"es are: 

(1) the red southward-facing cliff of Entrada sandstone capped with 

Todilto limestone, whioh forms a bench or cueata extending to the north 

awa:y from the cliff and (2) ~l Tintero volcanic cone (figs .. 1 and 2) .. 

Exposures of the lava bed extend northward from ~1 Tintero to within 

about 50) feet of the south face of' the cliff (fig .. 1).. A mantle of 

alluvium, probably between 2 B.nd 5 feet in average thickness, covers 

the Todilto 11.lnestone. Except at or near the edge of the cliff, the 

alluvium is probably au:ff':iciently.thick to mask completely the 

radioactivity of the ore within the 'l'od:ilto limestone.. it least 

locally in this area the alluvium or residual scil apparently contains 

Uranium deposits 

The tests and field examjnations discussed in this report were 

confined. solely to the ore deposits in the Todilto limestone, which 

is the principal ore horizon in the Grants district .. 

Uranium deposits of the Grants district are described by Towle 

......... Irregular, blanket-type uranium deposits are in 
terrestrial Jurassic sediments. The principal ore-horizon is 
the upper recrystallized portion of the Todilto limestone,. 
This limestone erodes as benches one<--half to three miles wide, 
enabling relatively cheap exploration and open-pit mi:nin.g~ Ore 
deposits have also been discovered in the sand lenses of the 
Morrison formation, ~ to SOJ feet strati.graphically above the 
Todilto. The Morrison erodes into steep cliffs, necessitating 
more expensive exploration and mining methods& 
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The t:irru:d.um minerals in the Tcdilto are carnotite i 
tyuy-arrrun:i:te , and uranophane; finely dissen:d:nated pitchblende 
ls found where the deposits are :removed.from the effects of' 
superficial oxidation" Gangue minerals are pyritot heir!f.i.tite;;; 
ea.lei te" and traces of barite and :flu.oriteo 'l'he sandstone ores 
in the Morrison contain carnotite and schroeckingerite~ associated 
with limom:te and organic :i:naterialo The ore deposits are believed 
to have achieved their present f'orm by the lateral percolation 
of sligh~l;y heated Tertiary waters" Uranium,j! however~ my have 
originally beE'.n contributed during the Jurassich 

According to J" W,, Gruner (personal eorn:rnunication from I,, Rapaport),. 

hematite existing as a pseudomorphic replacement of pyrite is associated 

with the n:rrutlu:m mnerals in sec,, 19,, Because of this replacement the 

ore is now impoverished of l'Yl'ite and relatively enriched with hematite. 

In sec., 25, howenrer, a normal am.cunt of pyrite is four.ct in the ura:nin.m 

ore, as replacement of the pyTi te by hematite has not occn:rred to any 

considerable extent (personal conun:urtlcation from I~ Rapaport),, The nnorml11 

&.1tlount of pyrite is probably considerably less than 1 :percent in terms of 

percentage of the rock volume., 

To the geophysicist 1 the problem oi' whether the uranium deposits my 

be genetically :related to dikes, known to exist in the Grants district, is 

of paramount importance principally becaur,e the dfacovery of the dikes is 

possibly amenable to geophysical methods., 

According to Rapaport (personal eommunication)p however, no genetic 

relationship between the dikes and the ore bodies is known, He stated 

further that in the Laguna areaJ east of Grants, good exposures of dikes 

which cut the uranium bodies were found, thus indicating that some of the 

dikes are older than the uranium bodies. 
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A atandard, te:mpera:ture-:-co:mpensated Askania vertical magnetometer 

with a sensitivity of 29 gammas per scale division was used for the 

ground surveys,. Three traverses were made: one insofar as possible 

directly below airborne line 8 (Traverse S); one trending north from 

the north edge of the lava, up and over the south face of the cliff, 

and approximately 1,600feet along the 'I'odilto limestone bench (Traverse 

A); and a third over a 1.xranium body (Traverse I)~ About 1Lr0 magnetom

eter stations were occupied in a total tl'averse dista.~ce of about 

7,5r!J feet,. The magnetometer observations were made generally at 

20- or 25-foot intervals over exposed lava beds or in areas of steep 

magnetic gradients, at 25- or 50-foot intervals over mineralized 

areas, and at 10)... to 20:)...foot intervals over unmineralized areas 

or areas of gentle magnetic gradients., Distances along traverses 

were measured with a cloth tape .. 

The ground magnetometer traverses within the area of the 

Atchison, Topeka and Santa Fe Railway grid system were tied to this 

grid.. 'l'he traverses beyond the area of this grid system were tied 

to eonspicu.ous features o:n the ground, such as roads, cliffs, 

El Tintero volcanic cone, and isolated trees, which were plainly 

visible on the aerial photograph (app:ro::dmate scale of the aerial 

photograph: l .. 85 inch equals 1 mile) .. 

·······----------------------------------------
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MA.GllETIC OBSERVATIONS 

Ground magnetometer traverse 8 is characterized by a gradual 

decrease in vertical magnetic internd ty southea.stwexd across the 

bench or cuesta toward the cliff, a rrd.ni:murn. of a.oout 1,40') gammas 

near 2()')E (about 250 feet south of the edge of tbe cliff) 

accompanied by a ama.11 rn.u:imum near :375E, and a highly irregular 

intensity pattern for the remainder of the traverse (fig~ .3)., 

The irregular magnetic intensity pattern southeast of 375E 

ia probably caused by lava lying immediately beneath the thin 

mantle of allmri:u.11110 Lava is exposed in some places along 

tr~werse g southeast of the road, and probably extends northwest

ward bene~th the alluvium at least as far as 375£., 

The negative anomaly at 20JE :ma,y be caused by a dike, with 

inverse remanent magnetization, or, equally plausibly, the negative 

anomaly may be the magnetic manifestation of the northwest edge of 

the lava bed., Small pieces of lava float were tested and :f'ound to 

reveal strong remanent magnetization, but no oriented apeci:mena 

from outcrops were taken .. 

The a.eromagnetic anomaly can oo correlated reasonably well with 

the ground magnetic anomaly., The minimum of the a.eromagnetic 

anoma'.l;y (fig,. .3), which is about {:£JJ gammas in magnitude, lies about 

2:30 feet northwest of the minimum of the ground magnetic anomaly & 

The offset is probably ca.used largely by either errors of location 
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or inst:ru:mental lag 11 or a Cl)mbina.tion of these factors; the a.mount 

of offset lies within the margin of location error for airborne 

surveys,. ~s the airborne :measurements are o:f total intensity -

:measured fz-om an arbitrary datum, there ca.:n be no direet comparison 

with the magnitude of g:ro1ll'ld :measurements of vertical intensity~ 

The airborne radioactivity maximum (fig~ 3), located at about 

to occur at shallov depths in the limestone forming the top of th~ 

cuesta., The radioactivity peak lies about l,M feet northwest of 

the aeromagnetic minimum and about 1 11230 feet northwest of the 

ground magnetic mininn1n4 

The general pattern of the :magnetic profile of tre.Yerse A 

(fig~ 4) is somewhat similar to that of traverse 8,. Southward 

over the 'l'odilto bench, the vertical magnetic intensity decreases 

and reaches a :minimu:m of about 1,$'.X) gammas at 150N, about 250 

feet south o:f the edge of the cliff, then increases in magnitude 

to station 75N, where an irregular intensity pattern begins and 

persists to the south over the lava bed., The irregular intensity 

values indicate that the lava extends north at least as far aa a.bout 

75N-. .As before, the negative center is due either to an inversely 

magnetized dike or is the magnetic manifestation of the north 

edge of the lava bed,. 

The trend of the magnetic negative anomaly, as sketched on 

figure 2 on the basis of traverses S and A only, is appro:rllnately 
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east-northeast or parallel to the face of the cliff~ The data are 

insufficient to interpret confidently the significance of the :magnetic 

Ground magnetometer traverse I (fig • .5) was taken over a 

uranium body., There are slightly anomalous magnetic intensities in 

places on this traverse, but any interpretation of them is inconclusive 

because of the broken drill rods that were left in at least one of 

the many drill holes along the traverse., 

C Q:NC1USIONS 

The results of the ground :magnetometer tests .. ind:lcate that the apparent, 

correlation between the negative aero:magnetic anomaly and the 

positive airborne radioactivity anomaly is probably fortuitous 

and cannot be attributed to a genetic relationship between uranium 

mineralization and the itrtrusion of dikes or the extrusion of the 

basaltic lava flow .. 

Huxrt, C" B" , 1938, Igneous geology and structure of the Mount 
Taylor Volcanic Field, New Me:rlco ~ U .. S., Gaol.. Sm·vey Prof., 
Paper 189-B, p .. 73, and Plate 7,, 

Stead, F., W., 1951, Airborne radioactive survey in the vicinity 
of Grants, McKinley and Valencia Counties, New Mexico t u. S,. 
Geol" Survey Trace Elements Memorandum Rept. 161, unpublished, 
pp., 1-13, 

Towle, C. C"' and Rapaport; I.~ 1952, Uranium deposits of the Grants 
district, New l1erlco, A. I.M..E.. Mining, Geology and Geophysics 
Division, Abstract of Technical Papers, 1952 Annual Meeting, 
abstract only, p$ 19~ 
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USGS TEIR-244, Par% II 

RECO:V¥1ENDATIONS 

The existence of hematite in the ore and especially the shallow depth 

of the ore may justify some ground magnetometer surveys of an exploratory 

nature in the future. Magnetometer tests should be n~de first in a 

drilled-out area where lost tools have been carefully recorded, to 

ascertain whether recognizable m..~gnetic anomalies exist over or adjacent 

to the uranium ore. Such magnetorreter tests should be made first in 

sec. 19, where more hematite exi.sts, and next in see. 25. Unless 

recognizable magnetic anomalies over or adjacent to the ore are firmly 

established, no extensive ground magnetometer exploration will be 

justified~ The experimental work discussed is not included in current 

Survey plans 3 but it will be considered if the Commission so requests~ 

Towle and Rapaport have suggested that the ore d.epos:Lts have 

achieved their present fo:rm by the 1atera1 percolation of slightly 

heated Tertiary waters. If this is true the location of concealed 

Tertiary intrusives might help to indicate the probable sources of the 

heat and the direction of migration of the waters. Airborne magnetic 

surveys would aid greatly in locating such intrusives; and, if the 

Commission w'-ishes, the Survey will consider undertaking such surveys. 

To date all large airborne radioactive anomalies found over the 

Todilto limestone can be corelated with the occurrence of uranium 

OFFICIAL USE ONLY 
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minerals in the ground~ Airborne radioactive anomalies found 

oeea.siona.11.y over the lava beds are apparently not as diagnostic, 

however, as they my be the cumulative effect of widespread traces 

of radioactive material. In many places the mntle of alluvium xnasks 

the radioactive ef'f'ect of waniUffio<>bearing bedrock, and ut'a.nium ore 

bodies, without accompanying.airborne radioactive anomalies, hav>e 

been found (personal connnunication from I~ Rapaport)., 

Continuation of the ~irborne radicnnetric survey of the o-qtc::rop 
i . 

o:f' the Todilto, completed thus far only in the Grants district, is 

reco:mm.ended on a regional scale to outline promising areas that 

migh:t contain additional deposits., Such a survey would cost about 

$15~0'.Xl, and if approved by the Commission, might be undertaken by the 

Survey in the 1953 field season4 

Brief experimental self-potential traverses probably should be 

made to determine whether or not this method can be applied to the 

G:ra.nts ... type deposits in :future explorat:ton. The eleC'trica.1 tests 

should be made preferably in the early spring when the moist ground 

will afford better contact for the nonpolarizing electrodes,. 'l'he 

probable great depth to the ground water table, the small percentage 

of py:ri te, and other factors d:hrd nish the likelihood that substantial, 

consistent, self-potential anomalies will be found associated with 

the ores. The shallow depth of the ore and the presence of pyrite, how-

ever, seem to justify at least some brief experimental electri.cal tests. 

None are planned now but, they will be considered if the Commission desir·es. 
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AIRBORNE RADIOACTIVITY SURVEY IN THE VICINITX OF 
GRANTS, McKINLEY AND VALENCIA COUNTIES, NEW MEXICO 

by 

Frank W. Stead 

ABSTRACT 

An airborne radioactivity survey in the vicinity of Grants, New 

Mexico, was made on May 28, 1951; aeromagnetic measurements were made 

concurrently with the radioactivity measurements. Several radioacti-

vity anomalies were noted in conjunction with negative magnetic anom-

a lies; this association is unusual and may reflect a genetic re],ation,.. 

ship between the uranium mineralization and the geologic structure 

causing the negative magnetic effect. further investigation of the 

vicinity of the anomalies near the Hayatack ar.ea, incli+ding a 

ground magnetometer survey, seems warranted. 

INTRODUCTION 

The airborne radioactivity survey in the vicinity of Grants, 

New Mexico, was made on May 28, 1951, as a part of a cooperative pro-

gram with the Uo So Atomic Energy Commissiono The acqompanying m~p, 

figure 1, shows the location of the radioactivity and aeromagnetic 

anomalies over an area of about 45 square miles. 
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The survey was made by Geiger-counter and scintillation-counter 

equipment mounted in a Douglas DC-3A aircraft. Aeromagnetic measure• 

ments were made concurrently with the radioactivity m~asurements~ 

All traverses were :flown at a nominal 500-f oot flight level at quar

ter-mile intervals. Aerial photographs were used for pilot guidanc~, 

and the flight path of tne aircraft was recorded by a gyrostabilized 

continuous·strip-film camera. The distance of the aircraft from the 

ground was measured with a continuously recording radar altimeter. 

A total of 2t hqurs were spent in actual surveying. Approximately 

JOO miles of traverse were flown. 

The flight lines in the area, shown on figure 1, were oriented 

to give the maximum coverage of the outprop of the Todilto limestone 

of Jurassic age with the objectives of determining the response of 

the radiation detection equipffient over known r~dioactive mineraliza

tion and of locating other radioactive deposits in the general vi9• 

inity. One flight line, the extension of line 7 westward along the 

outcrop of Todilto limestone to near Gallup, New Mexico, has not be~n 

plotted on a base map as no anomalies were found along that flight 

line. 

RADIOACTIVITY MEASU~.MENTS 

All radioactivity measurements were made approximately 500 feet 

above the ground by: (1) a. dual channel radiation detector employing 
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19 2 by 42-inch Geiger counters; and (2) a scintillation detector 

employing 4-inch diameter by 2-inch thick sodium iodide crystals. 

The dual-channel radiation detector has two output channels, 

the C channel and the T-C cqannel. The C channel records the mul· 

t:l,ple or coincidence pulses originating from hard qosmic radiation 

striking the bundie of counters; the T•C channel records the anti~ 

coincidence pulses or the total counting rate minus the coincidence 

counting rate •. A portion of the record for the T-0 channel is 

shown in figure 2 A where the average counting rate is roughly 300 

counts per second at 40 divisionson the E-A tape. The time constant 

of the T-C channel of the dual-channel radiation detector, with a 

standard counting-rate meter output, is one second. 

The scintillation detector consists of the 4-inch sodium iodide 

crystals as the radiation detector proper, a pre-amplifier, a linear 

amplifier and discriminator, and a modified counting-rate meter. 

The only unusual feature is the modified counting-rate meter which 

records automatically alternate one-second measurements from two 

identical output stages; thus, each channel accumulates pu.J.,ses for 

one second and records that measurement in the following second to 

complete the cycle. Thus, the output 9f the modified counting-rate 

meter is comparable to that of a scaler for a one-second period of 

measurement, an improvement over the slower and more complex response 

of a standard counting-rate meter with a one-second time constant. 
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The automatic correction of the radiation measurements for vari

ation in distance of the aircraft from the ground, achieved by utili

zing the radar altimeter o~tput to modify the counting-rate meter 

output, was applied only to the modified counting-rate meter of the 

scintillation detection equipment; it was not applied to the dua.1-

channel radiation detector. Using this correction, an anomaly will 

maintain the same apparent amplitude when measured between 250 and 

1,000 feet aboye the source, although the statist"ical fluctuation 

of the measurements becomes larger with increase in distance from 

the source. 

During the survey~ the Geiger counters were connected through 

a pre-ampl~fier to: (1) the dual-channel radiation detector (T-C 

channel); and (2) one of the modified counting-rate meters of the 

scintillation detection equipment whose output was also corrected 

for distance from source. Comparison of figures 2 A and 2 B shows 

the gain in resolution of the modified counting-rate meter with a 

one-second period of measurementJ where the standard deviation would 

be vi, over the typical counting-rate meter of the dual~channel ra

diation detector with a one-second time constant, where the si;.andard 

deviatiqn would be ./2NXTC · ., 

A Halross Model 939 Scintillometer was carrieq during the sur

vey and by visual comparison with the records of the other equipment 

was found to be relatively sluggish and insensitive. 
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Measurements of total magnetic intensity were made simultaneously 

with the radioactiv~ty measurements, using a Model ASQ-3A airborne 

magnetometer. 

Extent of covera~e ,· 

At a nominal 500-foot flight level, the width of the zone from 

which the radioactivity is measured is a.t least 1,400 feetf Thus, 

at quarter-mile spacing of flight lines or 1,320-foot intervals, the 

entire area should be covered adequately. Dur~ng this particular 

survey, deviations from planned parallel flight lines were made on 

lines 6, 7, 8, and 9 to avoid topographic highs where the Todilto 

outcrop was lacking. It is possible that small areas of con~idera~le 

~ctivity midway between flight lines 6 and 7 may not have been noted. 

Location of anomal;Les 

The approximate location of each radioactivity and magnetic anom-

aly is shown on figure 1 by appropriate symbols. The compilation and 

plotting of data .../ require the assumption of straight-line flight 

.../ Jensen, Homer, and Balsley, J. R., Jr., Controlling plane pos
ition in aerial magnetic surveying: Eng. & Min. Jour., vol. 147, no. 8, 
pp. 94·95, 153-154, August 1946 • 
..,. ___ _ 
and constant ground speed between reqognizable positions plotted on the 
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maps; thus, if the distance between such points is large, the error 

in estimated position midway between the points may be considerable. 

In this survey, the location of anomalies, as shown on figure 1, is 

correct within JOO feet; more precise plotting is not possible due 

to inaccuracies in the base map of that order of magnitude. 

RADIOACTIVITY AND MAGNETIC ANOMALIES 

The radioactivit:-;r and magnetic anomalies recorded during the 

survey are listed in table 1 and are shown on figure 1 by approp;riete 

symbols. Small changes in radiation intensity occurring over a flight 

distance of more than 1 mile (24 seconds average flying time) probably 

reflect a characteristic of the soil mant],e or formations exposed at 

the surface and have not been shovm as anomalies. 

The pertinent E·A records for the anomalies of greatest interest 

near the Haystack area in Seco 19, T. 13 N., R. 10 W., are shoWil in 

figures 2 A, 2 B, 2 C, and 2 D. The records for the scintillation 

detector during this particular survey were essentially valueless due 

to excessive noise in the amplifier and were used solely as a conf~rm-

ation of anomalies recorded by the dual-chan,nel radiation detector. 

Figure 2 A is the E-A record of the Geiger counters from the T-C 

channel of the dual-channel radiation detector and is uncorrected for 

variation in distance from ground. The counting rate at 40 divisipns 

is approximately JOO counts per second with a one-second time constant; 
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Table 1 

Radioactivity and Aeromagnetic Anomalies 

~ocation of 
radioactivity 
.fil.}Omaly V _ 
No., 1254o8S zj 

Noo 1301.,58 
No., 1303o6S 

Noo 1380.,?S 
No., 1389 .. 4M 

No. 1426 .. 51 
No., 1430.,2M 
No .. 14395 

No., 14568 
No. 1466 .. 31 

Location of 
aeromagnetic 
anomaly v_ 

No. 1389.7 

No. 1426.0 'JI 

No. 1466.2 ;vt 

1) Location designated by serial number on strip photograph and 
by corresponding edge marks on other records; on figure 1 the first 
two numbers have been dropped to avoid 5 digit numbers. 

'6:/ S, M, 1 after number denote respectively small, medium and 
large radioactivity anomalies., 

Ji Magnetic anomalies on lines 8 and 9 occur so close together 
due to overlapping of flight paths that they are plotted as one 
anomaly on figure 1., 
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thus, the standard deviation of measurement is slightly less than 3 

divisions on the E-A tape. The large anomaly at 142605 is roughly 

8 times the standard deviation of the general background counting 

rate; the medium anomaly at 1430 is roughly 3 times the standard de-

iriatiqn. 

Figure 2 B is the E-A record of the Geiger counters connected 

to the modified counting-rate meter including automatic correction 

for distance from the outcropo The counting rate at 10 divisions 

on the E~A tape is roughly JOO counts per second, the same as for 

the dual-channel radiation dete.ctor, but the measurement reflects a 

one-second period in which the pulses are accumulated as in a stan

dard scaler rather than a one-second time constant. The standard 

deviation for each one-second period is the square root of the total 

events in that second. Comparison of figures 2 A and 2 B shows the 

advantage of sharpening the resolution of measurement; the anomalies 

in 2 B are considerably easier to interpret than those in 2 A. 

Figure 2 C is the radar altimeter recordo The distance from 

the ground for the large anomaly at Noo 142605 was 400 feet and for 

the anomaly at No. 1430 was also 400 feeto 

F~gure 2 D is the E-A tape for the magnetic airborne detector 

where .the full~scale deflection was 200 gammas; thus, several scale 

shifts 'were made to obtain a complete record of the negative anomaly 

whose minimum was at Noo 14260 It will be noted that the large 
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radioactivity anomaly at Noo 142605 is almost coincident with the 

sharp negative magnetic anomaly, in excess of 500 gammas, at Noo 

14260 

The significantportions of magnetic measurements have been rec

tified and are shown as magnetic profiles for flight lines 7, 8, and 

9 in figures 3, 4, and 5 respectivelyo Rectification of measurement 

here includes changing to rectilinear coordinates and adjusting the 

horizontal scale to 1 inch to the mile and the vertical scale to l 

inch equals 160 gammaso 

Internretation of anom~liA~ 

The interpretatj.on of the radioactivity anomalies is relatively 

straight.forward as nearly all the anomalies can be directly related 

to ground areas where present exploration is underway. Exceptions 

are anomalies No. 138007 on line 7, No. 1439 on line 8~ and No. 1456 

on line 9 thatll from examination of the strip photograph, do not ap

pear to be related to any present exploration. However, these anom

alies are all small and may represent no more than small local areas 

in which the general level of radioactivity is severa.:+ times normal, 

a not unusual variati9n in background. 

In the vicinity of the Haystack area, Sec. 19, T. 13 N., R. 10 w., 
the almost coincident occurrence of medium and large radioactivity 

anomalies with sharp negative magnetic anomalies is highly unusual. 
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Although the relationship may be one of chance, the two cases separ~ 

a ted by 0., 7 miles suggest a possible genetic relationship rather than 

an accidental relationship. The negative magnetic anomaly may reflect 

a diabase dike or plug with inverse remanent magnetization; thus, the 

uranium mineralization in the Todilto limestone may be hydrothermal(?) 

and genetically related to a buried diabase dike or plug which was the 

source, or channelway, for the mineralizing solutions. The nea:rby pre

sence of a volcanic cone one mile to the south of the Haystack area 

lends credence to this possibility .. 

The negative magnetic anomaly, Noo 1426 on line 8 and shown on 

the magnetic profile in f~gure 4~ is in excess of 500 gammas and .should 

be several thousand gammas if measured on the ground. 

CONCLUSIONS 

The occurrence of negative magnetic ano~alies in close associa

tion with radioactivity anomalies known to represent uranium mineral

ization of commercial importance is sufficiently unu$ual to warrant 

further investigationo A ground magnetometer survey, properly coor

dinated with all available geologic data, is recommended in the Hay

stack areao Should such an investigation demonstrate any genetic 

relat:l,onship between uranium mineralization and the geologic struc

ture causing the negative magnetic anomalies, further consideration 

might be given to a more comprehensive radioactivity-aeromagnetic 

survey of the surrounding regiono 
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UNITED STATES .. 
DEPAR'JMEN'r.OFTRE INTERIOB 

Geolog1cE4. Survey 
P. o. Box 36o 

Grand Junction, Colo. 

. : .. . 

Memorandum 

To: 

From: 

W. H. King, a.mA Field Team, Region IV.· 

R. P. Fischer, Colorado Plateau District 
. ' 

Subject: DMEA 3152, Ha.nosh Mines, Inc., Ura.nium Property, 
McKinley CoJJnty, Nev Mexico •. 

. ' . ' . . . 

Forwarded he:rewith is carbpn ~opy ot Farnham's report, 
IMEA 3152, Ha.nosh Mines, Inc., Uranium Property, McKinley County, 
NevMeXico, as requested by Storms in his memorandum of February 
17 •.. 

/s/ R •. _P. Fischer 
. District Supervisor 

Enclosure · 
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.. UNITED STATES. 

DEPARTMENT OF THE INTERIOR 

· GEOLOG!CA.L SURVEY• 

P. o; :Box 36o 
Grand Junction, Colo. 

Febru.e.ey 19, 1954 

To: A. B. Koscbmann, Field Team, 
Region lV 

1rom: R. P. Fischer, SUpel"V'ilor, 
. Colorado Plateau District 

Subject: DMEA 3152, Kanosh Mines,· Inc., McKinley County, 
New Mexico 

Transmitted herewith a.re ll copies of Strobellts reviaed 
report on· the ·above applic~:tion. The recommended plan of exploration· 

bU been reviaed: to agree with that suggested by Lloyd F&rnbam of 
. . 

the Bureau of Mine1 office in Tucson, as requested by the Field Temil 

in December. 

Enclosures ll 

JDS/ml:r 
. . ,. . , 

. cc: A. B. 
w. lf. 
W. R. 

,/;·· . 

Kosehman:n'' ( l extra) 
King 
Stol'mS 
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UNITED S'rATFS DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

P. O. BOX ,360 
GRAND JUNCTION, COLORAOO 

Memorandum 

To: 

From: 

A. H. Koschmann, DMEA Field Team, Region IV 

R. P. Fischer, Acting Supervisor 
Colorado Plateau District 

Subject: DMEA 31.52, H~osh Mines, Inc., McKinley County, 
New Mexico: ; 

October 9 , 1953 

Transmitted her€lwithare eleven copies of a geologic report 
on the ground. leased by the Hanosh Mines, Inc., McKinley County, N. 
Mex.· The company applied for assistance in exploring for lU"anium; 
they propose to do 301410 .feet of drilling and rel.ated work at an 
estimated cost of $26,460.69. 

The attached·report is preMI'ed by J. D. Strobell, Jr., 
and is based on a joint ffeld eamina:tion on September 15 With Lloyd 
Farnham, USBM, and Irving Rapaport, repr~senting the applicants. 
The examining team also conferred wit~.P. E. Melancon, A.EC geologist, 
who is in general agreement with the conclusions and recommendations 
offered in the report. 

Strobell concludes that exploration in the area has a good 
chance of finding 6,ooo to 9;000 tons .of ore, and thus is favorable 
for exploration. On this basis, he: recommends an exploration contract, 
pointing out at the sam~ time1 however, th.at the value of t;he ore ex
pected probably will not be sufficient to repay throug~ royalty pay-
ments the entire cost to the · governm~nt. A program of· ±5:;000 Jeet of , 
drilling, smaller than that proposed by the applicant, is suggested. ·l:S>85 1 

I concur with these conclusions and the auggest~d plan of 
exploration. 

R. P .. Fischer 
Acting District Supervisor 

Enclosures 11 
D Reviewed by 

MEA OPERATING COMMITTEE 

RPF/mlr 7- 3=- S-f-
(date) · 
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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

In August .. i9s3·,· H&iosh.Mfues,.'Inc. 'a:PPiied."t~ 'tb.e Defense 

Minerals Exploration Administration, under the Defense Production 

Act of 1959,as amended, for an exploration loan amountillg to 

$26,460.69. The application was docketed as D~-:-3152. The :funds 

requested were to be used in the exploratory drilling of a uranium 

prospect situated in the Grants district of northwestern New Mexico. 
l/ ... . 

The property was examined on September 15, 1953. 

Ex.tensive exploration has been under way in the Grants region 

since.1950 when the presence of uranium first was detected. The 

deposits occur as sporadic, irregular, blanket-type replacements in 

the Todilto limestone and also in some of the overlying formations. 

The Todilto in the Grants area is a persistent gently dipping (4°) bed 
. ' . ~·--

about 20 feet in thickness which ow.in,g to its relative resistance to 

erosion, usually caps many of the lower benches and mesas along the 

valley floors. 

The project property covers an unexplored area of about 43 acres 

that is underlain by this ore-:-bearing limestone. Except in the 

immediate vicinity of the outcrop the favorable bed is usually completely 

covered with varying amounts of soil and younger sediments, which 

increase progressively in thickness down the dip of the limestone. 

This mantle of overburden not only covers the area proposed for 

exploration but prevails generally throughout the district. Structural 

controls or other ore-guides usually are lacking so that closely spaced 

Farnham, L. L., Mining Engineer, Bureau of Mines; 
Strobel!,~ J •-D.,. ,Geolog:?::st, Geological Surv.~y 
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blind drilling has been, and still is the only practical means of 

discovering ore in the district. Exploratory drilling of this nature 

has found important, but sporadic ore bodies occupying an irregular 

belt that extends for about 3 miles to the southeast and for some 4 

miles west of the subject property. 

The applicant proposed to explore the 43-acre tract by 30,410 

feet of rotary drilling in 706 holes, spaced from 100 to 25 feet apart. 

This work was estimated to cost $261 460.69. As this amount of drilling 
·. -
appeared excessive for the purpose of exploration, an alternative 

program was reconnnended which involved 13,850 feet of drilling in 342 

holes at an estimated cost of $14,500. 

The area proposed for exploration is favorably situated in 

respect to a productive trend and for that reason it appears to be 

worthy of e..."'Cp].oration. Therefore, it is recommended that a loan 

amounting to not more than $14,500 be approved. 
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HANOSH MINES 1 . INC.,, 
McKINLEY COUNTY, NEW MEiICO 

INTRODUCTION AND SUMMARY 

Application has been made by Hanosh Mines, Inc., for 

government assistance (DMEA 3152) in exploring for uranium in the 

Todilto limestone of the Grants District, McKinley County, N. Mex. 

The applicant proposes J0,410 feet of drilling, at an estimated 

cost of $26,460.69, to explore about 45 acres in the NE f, sec. 22, 

T. 13 N., R. ,10 W. The property was examined on September 15, by 

Lloyd Farnham of the u. S. Bureau of Mines, Tucson, Ariz., and J. D. 

Strobell, Jr., of the U. S. Geological Survey, Grand Junction, Colo. 

The examiners were accompanied by the applicant's representative, 

Mr. Irving Rapaport, and conferred also with Mr. P. ·E. Melancon, 

District Geologist of the U. S. Atomic Energy Commission, Grants., 

N. Mex. · 

The property lies on allotted Indian lands. Prospecting 

and ~ning rights are leased to the applicant with the approval and 

under the general supervision of the Bureau of Indian Affairs, u. S. 

Department of the Interior. Royalties stip'ulated by that Bureau 

range from 10 to 20 percent of the mine value of the ore (excludin~ 

allowances for developwent and transportation) and include in addition 

10 percent of any bonuses paid by the u. S. Atomic Energy Commission. 

1 
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A somewhat curtailed program (about 50 percent reduction) 

to explore this property 'With government assistance is recommended. 

The applicant's propos~l is cqnsidered to carry the exploration too 
' . 

far into the development phase not appropriately a part of DMEA ex
a ~~~a 

ploration. A maximum of *S°,ooo feet of drilling in primary and off-
. tJ 

set holes is recommended. It is also suggested that in addition to 

the rad~ometric logging of these holes proposed by the applicant, 

collection of cuttings from the limestone be required until such -

time as the reliability of radiometric logging is definitely estab

lished :i;n the district. 

GEOLOGY 

In the Grants district, uranium deposits occur in the 

41 Todilto limestone and Morpison sandstone beds of Jurassic age, and 

in the overlying Cretaceous rocks. The Hanosh lease in sec. 22 

covers an area underlain by the Todilto limestone. The Todilto caps 

cliffs of the underlying Entrada sa.z+dstone and forms a broad bench 

wll.ere the overlying Summerville formation has been removed by erosion. 

It dips very gently northeastward across the property and is covered 

by a veneer of dUI1e sand and alluvium up. to about 50 feet thick, which 

may also locally conceal remnants of the Summerville formation. Except 

along the rim at the top of the Entrada cliff, the limestone is com-

pletely covered on the Hanosh property. Near the northern edge of the 

property incr~a.sing amounts of the silty sandstone or' the Summerville 

formation are likely to be present. The limestone is about 20 feet 

thick on the average, and the applicant states that the overburd~n 

~ on the property averages only 18 feet in thickness. 

2 
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ORE DEPOSITS 

IJ1 the Grants district, uranifer6'1:is minerals locally coat 

bedding planes and joint surfaces of the limes~one, are disseminated 

in blebs and crystals, anq are associated wit~ coarsely crystalline 

carbonates iri. veinlets. Among the important ore minerals are tyuya-

munite, carnotite, uranophane, and uraninite. These minerals are 

locally present in sufficient ~ounts to form ore bodies of irregular 

plan and thickness without sharply defined limits~ Controls of their 
, ' ' 

localization are not well understood. The ore bodies occur at all 

positions between the top and bottom of the limestone. There is 

eVidence of their localization along the axial portion of minor folds, 

:- but not all such f'olds are mineralized. This prod\lces elongated ore 

bodies, as does localization on do,minant joints. The ore bodies 

range in size from small tabular masses covering a few square feet 

to large bodies several hundred feet across. The thickness ranges 

from 1 foot or less up to about 14 feet. Most of the ore bodies are 

S!Ilall elongated masses containing less than 2 or 3 thousand tons. 

The ~verage grade of the ore shipped ranges from .20 to about .25 

percent u3o8, and rarely up to ~3$ percent u
3
o8. 
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The applicant has developed no ore on this property. There 

are two showings of uranium mineralization on the rim exposures, and 

one near the northwest corner of the section that is in a limestone 

lens nEfar the base of the Summerville formation. The nearest known 

ore is that discovered in the southern part of sec.23 by the Santa Fe 

Railroad and in the northern part of sec. 26 by the applicant. · 

Several ore bodies have been found farther southeast in secs. 25, JO, 

<¥1d 31. 

In these several sections, the known ore bodies are esti-

mated to contain from 25 to more than 10,000 tons of ore apiece. The 

average ore body contains on the order of 3,000 tons. The size ·~d 
I 

distribution of these known depo13its might be considered representa-

tive of the deposits expected in the a~ea to be explored. The known 

ore bodies total about 40 in nilfD.ber, and were found by ex.ploration 

of a combined area about 1025 square miles in extent. It therefore 

seems possible that exploration of the applicant t·s 47 acres ( 007 

a quare mile) might discover 2 or 3 deposits that might contain as 

mueh . .a.s.6,ooo to 91000 tons of ore. 

The value .of tnis ore (before irlitial production bonus ~d 

haulage aJ.lowance) , assumi,ng an average grade between • 20 and • 25 

percent u3oa, would range from $16~00 to $20.75 per ton. The value 

of the anticipated discoveries would therefore expectably be.between 

$96,ooo and $186,1~0. 
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The known ore bodies range in size from less th.an- 25 feet 

in diameter up to 100x800 f~et. Their small size and irregular 

shape make them difficult targets for exploration, but where they 

lie at shallow depths many small ore bodies can and will be mined 

at a profit. Closelr spaced drilling therefore seems justifiable 

in shallow ground such a~ the area under consideration. 

PROPOSED EXPLORATION 

The exploratio~ proposed by the applicant consists of a 

maximum of J0,410 feet of rotary drilling estimated to cost $26,460.69. 

It is proposed to do the drilling in three stages: (1) An initial 

grid of 207 holes (8,919 feet) spaced 100 feet apart to test the 

whole area; (2) a secondary grid of 286 holes (12,306 feet) cons.ist

ing of 8 off-set holes spaced 50 feet apart around one initial hole 

in five; and (3) a tertiary grid of 213 holes (9 ,186 feet) consisting 

of 8 off-set holes spaced 25 feet apart around one secondary hole in 

ten. Radiometric logging would be used to determine which of the . 

initial and secondary holes should be offset. Samples would be 

collected only from the holes drilled on 25-foot centers, and these 

samples would be tested r~dio~etrically to determine the ~ade of the 

rock cut in drilling. Chemical assays would be made of a few of the 

samples to check the radiometric determinations. 
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The field examiners believe the area is favorable for 

finding uranium deposits, but that the applicant proposed more 

drilling than is needed for exploration. The following modified 

program is suggested: 

Stage 1: The entire area should be tested with an initial 

pattern of holes spaced 200 feet apart, beginning lOO"feetsouth of 

the north boundary line and 100 feet west of the east boundary line. 

This stage will require 48 holes, averaging 40.5 feet deep for a 

total of 1944 feet. Although this initial test would find o~y un

usually large deposits, it will test for the presence of the ore

bearing limestone and may by chance find some small deposits. It does 

not in itself constitute an adequate test of the property because of 

the small size and narrow elongate shape of the typical deposits. 

Stage 2: The second phase of the exploration should, there

fore, provide sufficient footage to complete a 100-foot grid pattern, 

no holes to be drilled within 100 feet of the north and east property 

lines. Experience has shown that holes drilled on this pattern will 

indicate the presence of most deposits of average size, and would be 

accepted as a fair test of the property in the event of completely 

negative results~ This stage will require 123 holes. Assuming they 

also average 40.S feet in depth, they would total 4981.5 feet of 

drilling. 
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Stage 3: According to P. E. Melancon, .AEC geologist, 

experience in the district indicates that one hole in six drilled 

on 100-foot centers will cut rock having enough radioactivity to 

justify off-set ting. On this basis 28~.) of the holes drilled in 

Stages 1 and 2 might require additional holes to test the adjacent 

ground. Allowing 6 offset holes for each of these 28.S holes, 171 

holes should be provided for in Stage J. These holes should be 

spaced 50 feet apart, and may be drilled 50 feet from the property 

lines. The suggested allowable maximlllil footage for Stage 3 is 6925:.5. 

It is further suggested that Stage 1 and Stage 2 holes be 

completed and their relative favorability be determined before the 

Stage 3 offset holes are drilled. In this way, the whole area can 

be appraised and the most favorable parts can be selected for further 

testing by offset drilling. 

This program, totalling 13;851 feet of drilling, presents 

allowable maximum footages. By beginning with 200-foot spacing in 

Stage 1, it is possible that some parts of the area can be eliminated 

from further consideration, thus saving a few holes in stage 2. It is 

also possible that all of the allowable footage in Stage 3 might not be 

needed to test whatever favorable indications are obtained in Stages 1 

and 2. On the other hand, in the event of many favorable showings, it 

is desirable to allow the use of unexpended Stage 2 footage in Stage J. 

Iri. this way, within the al.lowable maximum under the contract, some 

flexibility is obtained even though the program is organized in stages. 
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No drilling on 25-foot centers, as proposed by the appli-

cant, is suggested, as it is believed that drilling on 100-foot 

centers with some so-foot offsets will find most average sized de-

posits or at least suggest their proximity. Closer·spaced drilling, 

however, probably would be required to obtain a reasonably accurate 

appraisal of the tonnage and grade of deposits and certainly would 

be required to develop them for mining. It is believed that the 

applicant should be willing to do at his own expense the work he 

considers necessary to develo~ ore for mining if the greater risks 

of exploration have already Qeen taken in the DMEA project. 

The applicant has proposed to take no samples from the 

holes drilled on 100- and 50-foot centers, but rather to rely upon 

radiometric determinations by in-hole logging equipment to select 

e 'the holes to be offset. Although the Ji.EC field personnel have recom

mended this practice, and it has been accepted by the DMEA examining 

team for u.se on project~ already studied, a more critical analysis of 

the logging method shows that it has not been thoroughly tested and 

proved. Furthermore, the AEC does not have the capacity to do the 

radiometric logg~ng on this project whereas they have promised to do 

it on other DMEA projects, ~nd the applicant proposes instead to use 

unproved logging equipment. The examining team therefore recommends 

that, in addition to the proposed radiometric hole logging, samples 

of the drill cuttings representing 2-foot intervals throughout the 

Todilto limestone be taken from all drill holes. This sampling will 

of course increase the cost of the project, but it seems necessary 

for the present in order to ensure obtaining adequate guidance for the 

drilling and to establish the reliability of the.logging equipment. 
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Experience in t~e Grants district has shown that the uranium 

ore in the limestone is essentially in radioactive equilibrium and-
·, 

that radiometric determinations with laboratory scalers or even with 

simple portable counters can be used, if the instruments are properly 
' ' 

calibrat~d and checked, to determine the grade of samples. The appli-

cant proposes to use radiometric determinations for assaying samples; 
.' 

20 chemical assays of samples selected at random are also proposed as 

checks. The proposed plan of radiometric assaying with 20 chemical 

assays for ch~cking is considered sound and should be acceptable to 

DMEA~ All drill holes, however, should be sampled as suggested above. 

CONCLUSIONS AND RECOMMENDATIONS 

Explor'ation. of the Hanosh property in seco 22, T. 13 N., 

R. 10 W. , McKinley County, N. Mex. , by rotary drilling appears to 

have a. favorable chance of finding a.s much as 6,ooo to 9,000 tons of 

ore containing 0.20 to 0.25 percent u
3
o8. At the present price sched

ule, this ore will have a value of $96,ooo to $186,750, which is 

probably not sufficient to repay cpmpletely the government 1 s share of 

the cost of exploration. On t~e basis that the ground o~fers the 

chance of finding a significant amount of ore, howeyer, it' is recom-

mended that the gpve~nt enter into a contract for a maximum of . , 
\~.851 1 · 200- d secotid~flj ~~-.fu@~ qll"l~1 
15..,0QO feet of drilling t·o. cover a primary ~foot grid .and about · 
" ' . I\ ,, .. 
1'11 '' ' 

'3:&s- off-set holes at SO-foot spacing. It is desirable to use in-hole 
I\ 

ra,diometric logging as proposed by the applicant, but cuttings should 
6 

be collected through the limestone in all holes and selected samples 

checked by radiometric assay in order to establish the reliability of 

the techniqueo A few chemical assays should be provided to check the 

grade of possible discoveries. 
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tM n.· et tu. •j.ct P•••• ..- ooewat4 ~ :_.. ··*-· 3QO 

' -- Of .. ,. .... - -1• - ... .._· fll t"11ttlmt ·a. 
(41 W.) ihn ~ .... .u.. 
" . · 1'•)1rinoi&*l ..W. ~ t.- in the TMUto ~· 

', I I . ' • ' 

,' .ll~te. 

. . ,• T• ..-U.-*'' P•lll.t wt~ u ~-. ' .~ 

ttzt. it JWOIHM that a id~ 1~ ,rU tt lOf hd•• ---

. b& a.oe twt u ~. i,. ~ t.t.nt. Th4t •Uj.1•1ml ~t hel.• . 

• !0-4.U :tOO't cat-.: ..U 1- 61thftt• bJ' ~.l'UW.tt obtaiMA 
' ' 

1vJ' 'tQ Wtial ¢i. AJpm~ 30 pairetrtt ot ta• Ml.• ·~ iii. .. 

· .. tbe~~.ot tbe.~DJ.attiot~ ~p1ia~~-. · 
' ' 

. ~· thne dMa ·that et tU ~ ~ ot the btle .. ·~ 

tl:d.t.~ a&!.66 .it.- holM .• 50 leot ......... ~.a. 

T• ,..._ ot the_ hfdM tA I) tiMt ce•a ~UMd 0,.0I% U.)Oe Ol' 
' ' 

..... On 'thU ~. a3 .. U WM -. U ttot emten ._.. .,Uc~. · . . . ' 
. . 

a.-.:t ., tH ........ , u tlm ~t ....., ... to. tfatinM their ' 

...... tft. •• • .10 tMt. ctat.-... I-t .la ftlr ~ 1hG the 1-1• . 

.wltt..1 ...... 1' ... ~~ bt·tb~ ..ii ... of -~ 
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e. 

4$.0I .· 

».Gt.II' e $0.lS ""' · · 

· f.W 111 irn•·~ fif-1•~~-. 

*~·Ml• la~-- di . . . . 
11.0I :ttit"t ot o,.._.._ (&llMria, ail:tftolw ma ah&te) 
ao.o tMt ot ltnr•••• {.-. ~> ·. ·s.o tat ot _... (-.~ ._.. ~) .· 

The NPlicut ~- that ZO'I ho.l• wul.4 be ~ tor the 

bd.ti&l 100-feot p-ide 1'Ma lilti_. ~1 WU 1:tutld. •l W•• 

diill.t.~ on tbtl t-*ma. • ~ Fot•rtJ UM~-·· 

th• rw• ,._ ~. a~ _fNCh u i:bU .-.. *--~
lft0~'1 hM titt-.t ~ d CllMt! M ~tfld,. thU the 

. . . 

:hdUa'l .hal..ea --· not b4t clr.Ul-1. ci..- the ., t.c: tr. tbe 

~tdrc ..... If tbia a ~ in thia ~ it Will r•uc• 
1:h9 aiM of tht D"M to b• apl•.t bJ MU].y 14 ~,· er tr.. 43 to 
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I 1 

e .. 

i. 

cua.U_ '1lG .,._. proJM•U• ot Oft botih• it u ~ in ·tldl 
. ·, 

~ -that the tdu.I *111U>a be ~ 100 feet ~ the 1*'tb d 

.-·belmllu-.t. d the ~ Jll'O,_.. .. Oil 1:bU *b thfJ .Wit• 

l'1KIOrllGllllU ·'b· f.ilow.lq -.1.t~w ,....._. 

~. l voul.cJ ~ d *-Ul:btg the·~ with 1*• ~- 300 . 

. t.--~, ~the 'grid 100 !Mt •uth of the ..-th_..,... line 
. ' ' ' 

·el a like ti.8~ ~ o~ t.ta.· tMt na et the tfte't, Thi• M««n 
. ' . ' 

·-44 ~ 48 h$1N (~ 3) •. l~ ~ 300 tMt ~ ...-uld . 

ta.U.' to ..... ~ ... ~ 40,000 ~ fMt wltldn·~ 10()-· 
. . . 

foot ......... kl «e 1*lJ' ~ 1-'t 10,000 .... fMt., ~ 

• MIJah • 6;000 -. tf . .._ ~= u -.J:y w.a... ~ .u. of ~ 

~ _eN .......,. 1.- Irr the~- d * ~ :la MC. al (ftcure. 

2). · Otel~ mptive t'U\1l.ta at tile d Of ._. l Wlll.4 aW-t . 

MCe-..il;r Wl'lla'C the ~ ot this JnJ~ .. 

~- ~i -~of uW t~~· mimD1 ~U... ~. 

oa thi4 11.-~ w1 ti. Hkti'Mly -11. nu et _the ~. it .,,..,. 
. . 

-~• ·-~ Mftdct .wtti..t· f-.e ...... ..._, I M that . 

.-lh . .im.U&l h61e .t ~ 1 -., a otfMt Ill a 100-1-t grjj "tun& 
. . 

(t1-N· :t).- ~· 1 w.ld •• ""*'• a Mdiu..t w Miu~ w 

to M drill-1 cliMW thm 100 fMt .• f'.tlm tbt ~-Uw ot •• . 

~t;r. 
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•••• ~· . ·:e ... 
~tli• ~t .Aftw tx. ._e&ian ·.~ ~- l •·.2; tht tad.N .. ·· 

UMt Will 1-e ~·driUM·on·a l.QO...foot &ri~ pa~.·.·~· 

\0 hu1 .~o., f~ ~·et the 4.UO ·._.., ,-.i•1~t1ta ·.m.c. ·. 
. . . . . . : . ' . 

in~. ,... •tll:hag -ieaM .i.nQt4iltriet bu ~. 'tha't'. 

~ _. dxtlt of iM he1.- drill.t • a lto:tlM mt& ~ ... ·be · 

~ - .-rat off~ •. - 'tidl bu1-, u au .. lfl ~
of_,. l _.. I_.. 4rillei~ ._.t •• 5 et ~ ..- .d,a be 

~ ta 'Aft1lnt .tt'Mt MJ.M, QMtill 50 IM't ~·. MalraJai 

thM Wh d ~ •·& ~. wU1 r•• ire m __.... et .6 .u-.,· 
UM --- 3 -.1d 08Mi8t d 1'11 1-lM OilJ.M -. a .IO-tOllR ettMt . 

· ~ b tii• t~.e _._ iM.ie&Wd bf.,___. 1-J.M. Th.ta ~t~ . 

.... 91f'M d cb."'~llilll ~ the &U_..bl.e ..-... N• ~~.U 

· ·cml:t 10 et the belM clrillAQ m ..... 1 -' i _.. ea111:Ul.W ~ 

of Cllft'~, thm· -..C• l ...U.4 ..ut ot but 60 h.tM. ·ill ._. 

lt&p9 l - 2 t«mi - Ml• that .uli. ~111 •tt•n.. the 'ot 

COWM, tbl p.ooJMt Wul.G be t~. tlou et ._. 3 holu lhCBUld. . 

.._ drilltd. doe• th.- 50 IMt frteB 'tU JrOl*'t1 U.a. Nsf' ~-. . 
t~ u .... 2 li!OUU :• a.d'tnW to ._. 3 upen ~. 

ct th$. Fi.ii r-.. 
QaM ftM"tede ~ irilUrc Will '"'* 'N7 l"~~· ,.ri~ · . 

u...,. u i Mal.• 'Miq -.J•• Mill'· J1* vtiat· .-tit••'•'hol• 

. ~ tt oft8"1t'tilal _. m ..... &MM " a utficW.t Jrii~·~· ·~1ft

't1.- a11b ttte drllliq ~ti...._ wW. ariM it nu ._ ... ,t. u Ule 
. . . . ·.. . ' 

tCil.e --.tiinc .._ •• -.. ii. >d&hl;r ~ llll)liaa JNe.-..-., ·· 
.·• tud;t.J • ~-- ._. .• u. ·• • *- .- Npth et .... et trt• 
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e··. 

. . :. ' ' 

J1ol.M that h .. ~ cmd. 
. . 

.·· titfiw.\t;i.M it G.ght M ~t ._ hat'e IL lldlA "fl'M--tift CM 

th• jeb · •ua a larlf! pdt.rt ot the iw that t1w ~ject ia UDCle '811'f'• · . 

. _. - ....... t wWA ..... ..,.. ~l• u 3 WiU. projh'U .... 

. ... ....._ tn Ute diatd .. ct at the -. u.. 
The al~ti'ft ~~bf' tbt wit:G" ~ ~i-4 · 

• ton-.i 
· .Stag• l - .48 hol• • a .200-foot &fl.di 

s-. a - 123 helea c a 100-foot oftfft pattwni . · 

~ 3 ...... 2=1J. hcl• - • 50-tMt offamt J&~ll. 

fotll 342 bole• 
. . . 

J'nb tip;ff 3, the clla~• betWta the ....,.,. am the ...... at . 
. . 

·the rMilio u.mm. ,-_ t9UWi U. • .._. MMat :n • .1 t.t. ~ 

• .witi--1 3 ·1tet ot ~ Ml.ow t:he bo'ttcD et the U.lt-.. 'tO 

. ,_.tt fl"Obi.181_. tht ~· '~ of tM helM -.1.d M ahwt 40.5 

fMt. Th\18 342 hOJ.49a W1114 ~ 13,l!l fMt of. drilling. Thia . 

...,.t ot ·~oration ..i.t .,,._.. -..h t• tb.• ,.,._. of 
.. 

4J.8~ meth• v not the .. ~ cont~ ~while••~ •. 

U the hat l~• undvlJiug ta .._ ~- fs «Qlot'a

tioa ....._ ... ao ttn .m thi-..s, th-.. 'the .. ..._. u,th or ~ 
.ud·h ~t l81'Mt. Fe-. t._ Mlw that. . ..- of cmrr-~, 

-~ tad Ol*l-Jit Jdlli'q ~d. \1e t•riNe. ~ th"9 f..,..-1>J.e 

~titiu th• lllbina ONi iacl.u.ng l'tl"~1 M jtad&tci fl"CB llildltr 
' . 

.,_.atillui ..:t• ~'Mbly l30t .... _.. ·tha ~ a·-... It ore · 

e ---- O.IO JIU'OBat U308 *" _ t!NN a the Jrlflt'tJ t it vw.1.4 h$'ft 
. . . . 

tbG ~ -1•,.. ton, t.o.b. mimi 

t 
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....... ' 

. . ' . 

- prt. (4 11*. ttt· $3.tO) .. "' . ~. ; ,, .......... 414.00 
lr-.Un (mas our 4 l'H. ~ $0.71) • · · ~ 
h'fel~ Ill.we (4 lN ~ $0.50) -- 2.00 
Hal ire all.wu.c• (U tdl•• ~ $0.06) .... · ·- l:sll 

tottl 'f&lue · · ~·t.• 

A .... ••wnm& to • .W.ti.-1 $14.00 a ~· wuld anlT • 

the im.dAl 101000 ,_.. of VlOf, _., in *ii MM 4* 10 fu•1t 2,500 · 

-. ot o.» ,_,-* o:re ~. 'i.twe •• ..,.._, • .._._ ot·•• 
u.:tt.ui a#sco--. ....:1.4 • $11..Ja. Il •total ot t,ooo u. ot 

0.20 ,.raet oiiN· _. t_. • thtt pnpw t.J it. w\114. hare • ... ~• 

'fal• et ~a.JO. On on ot th.ta 'ft.lue th.- raplU•, ~ut~ of 
. . . 

· u pw*t· • the i...- • s ,.~ • *• o.n~t, ~ · 
I . . · ~t w ~$.39 &. ta. With ~ CMU rd $$, 'th• r.ultJ.n4 

jrOfit wuld bl JMrlf ·~0 a tq·. bUM ..U •t ~-.. -48" 

· tbia ~ th$ugh ~Cid__. !Mt-.~ fW m.b-M ~ ..U.d 

- lftfi~• .. - ~ .... ~ ~'ttltihl .. ~ •f 

lt .U recop:t.Md that • -. ·bo41 o.t«tning Mat • fft ~ 

~ ~ b• OO!ldid.wN. •ipiftcet, rtt u. oa~u.t out~ of All 
' . ' . 
the ~ -.u .. UJNit• u the tiAW!ct. ~ M ~dal. 

i-.w, ~ a.-th t• ~ . .all ..... _.., ..-1., bl'~ 
....... vUJi- it J\dStU:l.tcl -11' :bl ..w flt .W U.U• nw~ · 

u to ,..U.t ~t Bildq •. Au ~~ .,,.._.. u th• ·ctin:r'1ct 

...-• tbt QS•s.-·ttat.t a •.-1t tit ...... 11M .-·~--.. 

~ ... °"*" by ... thM 35 ·1.- "' eftl' ...... 

10 
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·9.· 
. . 

. AU 'the .helu 4rille4 -. ._, ,..-.jtet 8lwm14 -~ logeci t.U.0-

.Wi.u, _. ,......_ -~· ,._ • ..... ~ \Jl4 •.wen. 
-. ._.. 1-a-' *' ...i• :t..it• et.- .U.· .... t.. • .·. 

-·~·bf·the8JP1,U.. Iathif.-thelS•.-.~1-· 

t•tltd a Ml W. b.r ~the~ Gt.-* WMt a.-.al • 
. tt ~ ~- ....... II twt fa tn:S•ea1, lO 1-.i.- -.alA .be 

. ·. tMa ~--- Ml~. fbW Ill iplM *-14 M IJU• -4"W 6 J .... 

· r.utl• .a··~~ 1.1•w,·i.wt., .. Jl!••••-4 
. . . 

. f_. ._. ·--·. fM -*··~ t4 'the ••• . ._u ~ 
. ' . 

~-----~-~~-~--....-~ 

;The q1liC1Mt ~ ~- 41 ., .... W)l• ndi••~;Lqlq .. · 

w1ih. • d ib.e m-. ._. bf' tM111dtal ~. · rt bu ._. ... .._· . 

.. ·th. ~a·~ bf ""1...wic ~-.i ._ 1..._ _.. 
. . 

u *• tiftl'~ c:Mdl .., ~ wtih ·.- IWlt• • .,. • .., b,. 
· c::hat-1· ~. 0.~••-11' ta .t:ldt ~ ft.lt ... wio ~ d 

tbl.·-.i- Vi*• m-*'1 ._.. ....... be-~ I• 1h• · . 

,...,... .,. U1e ......... ----"*· 
B.IKAI• OQlfl • TllB n.oJa.,,. 

. itu ..u~ ,. ••• 111 ... the rw .GUMn ~ia• go•. flt. 

~ M P:Y. M b1il11Mdat ~i em"•iag .u· )laMel ot the . . . . . . 

. . . 

-~ "1 tbe ~~_...._.UM u· N.lowa 

ll 

--~~~~~~~~:--~~--'-~~~.:__~~~~~ 
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·e· 
J>rillingt 

lft 100 tot or _,.. Pll't 'tblreot ... $0.50 .a feet 
W 100 t.n • _. JiU't ~t - 1.00 a toot . 
~We ·cl-....- ~ill o~ __.,._ 

a r.- - ~.so• tee. .... .,.... .-.J• priCM. 
·a•~to J.tai• _. ~- 14. a,...._, _.:logic 

. ~ d n.., Ml.es - $0.15 a f.-t. ~' · 
M~bi, CC"r~1 ~' ~ 6f. 
II lilM1 IO ®•i.eU. WIP of~- ftldi-.U~ . 
..,,. ~I ~ ....... M4 eft r•Wff -.-..w.s .... :iiQ.15 • foot. 

· t.beM priCM -~ ..-111•11'1• -4 M I• • .'tlw aUl~ng u 

~' th.,- ate ...-1-un. with .... C.ta"Mte m th• 4i.ttl'ict. 

Tht ~-~ of the propqNMi bOl• _. cU.wlat:M f .. the ... 

Atemic &1a-11 ~un.•a ~c: _,<If~ ~- llltA ~al 
· co.otwn ~ were -- ma the P'••Ulll'tiM t:hd • avwa&• dip. el 

. tbo ume~ wa about lO felt ....U-.1.l.J i*1 140 t.-t b«u.t.:U,. 

:41 (f~ l) •. .t\"s these Ila• the clepth Gt the jll'IOJMM Pl• lM& f...
to~ 31.5 £• •. a Mdi:t~ 3 t.i of~ belw the· 'bUe 

e· 

of l~ :.ll_ o..ir@le u ~ tQ ·df-- .,_. t• MT "'in& that 

Id.ch• ...., ~ the halt could 1- pr-- td.tb t.bAa l'M~J.o 
. . 

. .. 

tor thit ~ but h1 tb.fJ HM of aeh "1.6U'"11' INU• hol• lt 

. wW.4 M. ~- 3 fMt •uld k ftff~itlll'At •. T!n,w bf all ... 3 t.-

d .... a:-1111-. 'Ml.ow ..... ot. .. i:t.u-. the ...... ~ 

d the~ wulcl·be ~ 40.1 feet • 

. nu.I on u. '°""°U4 but tit the Pov ~--~~ co • 
. . 

. 'the .. ~.s ~ or the u.....u-.. Jl'\tO'• wWA bt • t.il..wa 

. 1a 
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. e 

··.e 

.HMI 
l 
2 
3. 

~c; loaiq - 13,8&1.. tt •• ~0.15 
· ill othW con. - 1$_.851 ft. 4 $0.15 

Total 
...... ON't ~ ,f•t , 

. \ . . . . . . . 
, . . . 

.:·e 
< ': : ~- • 

. ~ com;~ 26 -,. a· ..n:h rith. • .,..._. foot1ge ot . . 

UC f~ ,_. .,. 'Che driUU, eald be ~- in ali&btlJ' •• 

The projtlett M . .U.tM bJ t.btt WitW WU1.d·c01t '1il4,..$00 Of.· . 

. 'Mbieli 'the -1-;lgtnt -.ld ~ 10 pn"4*t, .. $1,4!0 ad tbti .. · . 

. Tb• ON .... Ced· fna. Milhbn'inc JC4tpetiea hU &'N"qed -.bottt . 

$U a -.. · With ~ ot th.it. ul• -.4 a. 5 1aa1M.t 'n.ratq the abJ_.C~. 
· . pn~ ..:Ld ~to.~ a.t .U,860 ~ of CH .in~ .1:0 • 

~ tb.tt on~ loan. J-.. ... the' w ... t:ial ~ble,.-the .. · 
. ' • • , I 

1:__. 1-U.im ·t»7 tl1e ~ • -~~ JNJlllftiM. * . · · 
' ' . . ' 

· aftNIM ·Uc.Mt .o t-. tt. .... ,... acre. oa .'t.hat •u ·th• 43 _.._ · 
' . . 

1tt ~ c.14 M ~ • y&l' 11600 t-.. et °"'* ikMl'IRI :· . 

-... d ·~ ~ct&ble .rNtie 4iftio~ of ~.-~ta, tli• 
hbject P"&J•tJ CCNld ~ W'e ~ B,-600 tw,- Mi lU.-.Ut . 

· ·. 1,;~ ~ ~ lu1 •. 

l.J. 

111111111111111:------....-----.................... ------~--~~~~~~-'-~~~~ 
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••• 
~cwt:~ AND ~U.i.'fUA.11.!Ui~. 

'the ~'ff l~ ~ ae M°M· b .for the Ml't . 

JM't -ettiy ~with ~ .. ,..__. -~u •• thllt 

the .i, -., &nil.able :t .. j~ th• mwita ot •· ~car~. 
• , > ' • 

tn= ii 1'8 l~ to a.. tr..U tol/• iu pru.W.'tJ' w lmovn 

we ~.". Tlut Mabjec:t ~ Uu Vithin tht )hjtcmld 1nnd of 

U ~ belt et the fotil.. 1~ in liddl o~e hM .._. 
. . 

f~ on. ~-bac P..,.ti. Pi for ~ l'Hllft it u ~idend 
worthy ot -.iwat.ioe1. 

tll•.~ Md mdelJU.1 iu ._ .....- tw -.torciou 

· . b .otftlftid Vith ·~ a t.ba atte oi ~ ~ ·.mr •• t~ 
Cft\4 bi .W.cl eh.__,. Jn ~ pita. ?hU --1.d ~t the ~ticlo 

et .-am..~ ..UR -.1.,......,-. .-e 1a.Uu.,tb81 WUld W .. 

~ t,_1blt wh-. a 1-1• . ._.of ltript~ .-~~ 
. . 

znicing vu~· ~1 in VMa et a'4J,w "~'' 
nob u tb• tnct u ..-1-,. thwe 1' jutiticatlm f• cloaeq 

~ cl:ri:Uiq u oN_. to 411~ • __,, u ptme ot tlae · 

-.11•, .Jft )!l60titabl.• .... btdt.1. . ". 

The 181.iCimt Jft1Mtd 10 w4 the drilling .ooatNOt to tho .· ... 
:rev C.W'aa ~....u.a ee. Thi.I _..., ti a~ tonied 
~i•i-. --4 j•int11 OJ' t. o.·· ;.u.i .m InJ.ng ~, to~···· 
of GftnU, N. i·la. 

14 .. 
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••• 
. . 

~ u a ~· p.iop.t· "1tlf ~ 4 ,_.. ...-t.ce u· 
~ -1•M1-. ue VIit ~ ~ 3 ,.W11 of. that t~ ·bf 

the Atolic ~ .c.d•im u ;projMt ~ ~ UMil: 8ad Nw. 

· ~·~. F• Uva tan ,_-· M hu b.- --On& the oploratifm Md 

miah-·.,.r.t.tou flt tu~ i\1.-1 IM •. 1. t. ~...i, •. oth• 
. . . . . . ·.' : 

· . ~, Mil 1-lt ~ a...-,.....,, m *-~. dJ.atrict · . 

. I• tM put JW" a & h&lf.with ~ • .-... TW ""1ifHA~ .. 

. . bal 1 ·ngt111 te ~ FM&r ~ *Jt....U. C«tNKM ef a FUliq llGO 

aobile ~ ~ ri& 1d.th. -..JJjWI' air ClllUlf'li_. -4 ·~. 

Nllllpl..-. A ~ lllaaUd nislie•'Wlc ~ ·~ tm.t hiid ~ ~·· 

. _..._. 1181 Ml.lwry _, MJl!fted. JAM in~ HU. ~l- _. 
. . . : . 

Mlt it u M"&ilabl• at thU u. u not ~. 

e . Aa .thin ._..,, w he & .~le di_,. fit fbd'DI· _.. cm· the 

•J.- llNP'ltl".it u :rec1111ma.t tb&t a 1w ~to $14.so 
. . . 

N 'II ••• . .. ~ ,,.. ~t Ml ...... ~.•-id•• I 

of 13,&SO feet 1.d"*1l.lin& •a prio8 of$1.05 at.-• 

. e_· 
15 · 
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• 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D. C. 

224 New Customhouse 
Denver 2, Colorado 

Memorandum 

August 27, 1954. 

To: Secretary to the Operating Committee, DMEA 

From: Executi~e Officer, DMEA Field Team, Region IV 

Subject: Docket No. DMEA-3152 (ur~ium)~ Ha.nosh Mine~; Inc., McKinley 
County, New.Mexico. 

Enclosed are four copies of the report of field examination 
on the subject application and two copies of Form 3b. 

This docket has been closed by this office effective 
August 16,.1954 because the applicant has not provided an approved 
Assignment of Lease.· 

Enclosures 
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~.. " . 

• 

·.· 

•• ,UNlTF;D STATES '. : .... 
: ... DEPARTMENT·OF .. THE INTERIOR 

. . :. . . . ' : ·..; · . 
BUREAU OF MINES · ·· · 

·:·· ." •• •• • •d 

··" 
... ·"' 

M1Ding D1rtsion 
Beg1on··1v 

,,.· '·. 

. ' ... · .. 
•'.•. 

,• 

To: 

. '. 
'" . 

,. . ' .. ·; 

. ., 

. • ,,1' 

1:1.eUi Team,:· Region IV:. 
. . ·,. .. .·. 

.·:.;,.. 

~ 3,.::i9;4. ,' 

SUb.)eet;' · Report of· Examination .... ·DMEl Doc:t~t 3152 (U~wi) ,·.&nosh 
. ·, · Mines, Inc.; Mcnnle;;y County, Mev.Kuico. · · 

" . 

.. ' .. ·.. ;: .. Enclosed ~ "eiev~n cop1e~ of the ensinee~· rep<>rt :~t' 
· . ex.tnation on the w.b.)ec't: docnt.. . · · · · · · · 

. ' . . . 

. . Tbe app~caut toe~eat~· $26,46o.69 to dr~ll the. Proierty 
.·on a scale "Which appta.n to be too Sbitious. to the e~:ig ~ngineer . 

. · ... ·The· ~ning ~ i-ecwna.s a drlll.ing Pl"oSMml 'to be 
&Vid.ed. into three s~s, the vodt to consist ot 342 h01es averagin& · 
40~5 feet 1n depth at an eat!Mted total cost of ,f13,851.·90~ · 

;, ' 

,"•' 

.. ,. : 

•' .. · 
'. ', _.,. 

···:: 

'~'. 

. "IP·C\~~·.· .. ·· .... ·:·.· ..... 
'. 01.·. ; ... 

w. 11.. . . . ·: 
. . . . . · . ., . · .. '. . ~ .. ;, ; . ~ ' ' ' 

. :·: . " . .,, . 
·.' 

'·' 

,,. ·' . 

: ~- . 

ED_006270_00000674-00117 



. f •••• 
. l \ 

lo # 1~. i•• :~, i;ldet~, ~~lS ;Oi1tw-.., ~n .t<i 

l'·~ t .,,;;.ti.or, •'~ :1$t:.hods ur., i·zioing uiv •• n~ xv 
~u!Jject , £~ l~ on ~ nr~nu, i~1 

.~_. !nG,., ur.w.r11 P.roJlllll"t11 r~ ~t7., ti. H•• · 

~-- _.. ori&iul aDil t ~opiu. of a :rw~ reJQrt ··tv 

Uo,U J"'• 1~ of tae ~ of ~·tines en tl1.0 ~ Jnl*'tY• lbe 

oik&a" ~ ...S.U u t~ to Y*1 by tt. 11. Fuc:hw of ~

~~ S.OV.,'t ~ J~tibn otf1ce. J,. Dtt $~.of ~ . 

tJeological -"1' hM l"-1 - ~-thil.~ bJr ran1ha~~. 

u. g~ ~~-~·to. drill iw ~~~.of·· 
. \~, ;~. ~·~ l CClt.CW v.lth tbU ~1..mat:ia~ 

· ~\• W. li. K:iJt.(~ (10) 
n. i!., Fi~ 
:.J•·~&Z 
m 

~alter B.. Storms• 

ED_006270_00000674-00118 



• IN REPLY REFER TO: . 

To: 

UNITED ST ATES 

DEPARTMENT OF THE INTERIOR. 

GEOLOGICAL SURVE.Y 

Defenscr Minerals Exptorwtioo Adlninistr.-tiOA 
· . .Denver ·rederai Center 

Penver .2; CotoradQ 

A. H. Koschmann 

. Subject: -DMEA Dock.at 3152, ~nosh Mine$., Inc., McKinley Count¥ii '-w M'e><ico 

Enclosed ar.e. l l ·copies of tl ge0logie repQrt by J. O. Strobel I, 
Jr., ot ttie u. $. Geo·logicet Survey covering the a.bove docket. 

. ' 
The rectimmended plan of ~ptorai-ion run bsert revisitd to ~r-ae 

·_·-with that suggested by Lloytl Farnh• of 'the Bur~~ of Mi~s office in 
Tucson_,_ as f"equest&cl by the :Field ·tem- in Oee~. 

.'' 

'' 
Enc l6sures « 11 > · 

· .. , . 
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//,"JI·~ 
.A. ti •. KOkM!enn 

. Supe.-vi$tfl9 Geologist 
Cotor~do-Wy~ing 
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Memorandum · 
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. UNITED STATES 
DEPAR'.IMENT OF THE INTERIOR. 

Geological Survey 
P. Q. Box 360 

Grand Junction, Colo. 

·To: W. H. King, DMEA Field Team, Region IV 

From: R. P. Fischer, Colorado Plateau District 

February 24, ·. 1954. 

Subject: DMEA 3152, Ba.nosh Mines, Inc. , Uranium Property, 
Mc!G,nley.County, New Mexico. 

. · Forwarded herewith is carbon copy of Farnham' s report, 
DMEA 3152, Hanosh Mines, Inc., Uranium Property, McKinley County, 
New Mexico, as requested by Storms in his memorandum of February e 17. 

Enclosure 

ED_006270_00000674-00120 

/a/ R. P. Fischer 
District Supervisor 
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TO: . 

From: 
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UNI'l'ED STATES 
. DJPAR'.lM:ENT OF THE INTERIOR· 

GEOLOGICAL SURVEY 
P. O. Box 36o 

Grand Junction, Colo. 

A. B. Koschmann, Fiel.d Team, Region IV 

· R~ P. Fischer, Supervisor, 
Colorado Plateau District 

Februa.ry 191. 1954· 

Subject: ~ 3152, Hanosh Mines, Inc., McKinley County, New Mexico 

Transmitted herewith a.re ll copies of Strobell' s. revised · 

report. on· the above . application. The recommended plan of ex.pl9ration 

has been revised to agree with that suggested by LJ.Oyd Farnham.of 

the Bureau of Mines of'~ice in Tucson, as requested by the Field Team 

in December. 

E~closures il · 
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UNITED STATES DEPART:MENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

P. O. BOX .360 
GRAND JUNCTION, COLORADO 

M~morandum 

Toz 

From: · 

A. H. Koschmann, DMEA. Field Team, Region IV 

R. P. Fischer, Acting Supervisor 
Colorado Plateau District 

Subject: D.MEA. 3152, Hanosh Mines, Inc., McKinley County,, 
New Mexico· ; 

October 9 , 195.3 

Transmitted herewith are eleven copies of a geologic· report 
on the ground leased by the Hanosh Mines, Inc.,, McKinley County, N. 
Mex. The company applied i'or .assistance in exploring for ur.aniumJ 
they propose to do J014lO teet or drilling and related work at an 
estimated cost of $26,460.69. 

The attached report is prepµ-ed by J. D. Strobell, Jr., 
and is based.on a joint fiei.d EmUnination on September 15 With Lloyd 
Farnham, USBM, and Irving Rapaport, repr~s~nting the applicants. 
The exwnining team also conferred wit~ P. E. Melancon, AEC geologist, 
who is in general agreement with the conclusions and recommendations 
offered in the report. 

Strobell concludes that exploration in the area has a go.,.od 
cha.nee of finding 6,ooo to 9,,000 tons .of ore, and thus is favorable 
.t'o:r exploration. On thisba.si~, he~ recommends an exploration contra.ct, 
pointing out at the same time:, however, that the value of t.he ore ex
pected probably will not be suffic~ent to repay through royalty pay-
ments the entire cost to the gqver~nt. A program of 1$:;000 ~et of t-=» ~ 
drilling, smaller than that proposed by the applicant, is suggested. • -:> .. o.ca 1 

I concur with these conclusions and the suggested plan of 
exploration. 

R. P, Fischer 
Acting District Supervisor 

Enclosures ll 
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blitJA drill- .~ been, and etUl is tho e>nl.1 pract;ic~ ~eaua of 
dlll~Q'feri»g «"6 in the rl1*tr1et. ~or-.tory dr1.U.ing of this -.turt 

h• found 1up<>rt4tnt, but t»orldAc on botiea occupting In il'ti'g~M' 

~t tbA~ mends for •bout 3 mUes to tho IOUthWt ~ for $otl$· 4 

miltt w•st of the •ubj•¢'t P~»trtr. 

Tlie •pplicant ~JOI~ t,o ~or• th~ 4~l'• tract b1 30,,41.0 

t•t Of f'Otay df'Uli4g g 100 h<>l•$1 l:PaCod f;-qm 100 to 3$ ffet ~· 

~ ~k vu e.tinlat•d. to ton ~26,460.69 •. Aa. thU auoUtit tf driUing 

a~ed ~Ce$si.ve for tilt pur,01t of uplo:ratio~ .. an -1.te~tive 

FOO'~ WM r~cmmi~ldd wb1c11 !nvO'l~e« .13,$50 feet of drill~ tn. 342 

11~ • • ~•tea eo1t of ~'14,SOO. 

fbe •e• .Jtt'OJO$.W for Uplor•tion la f$;VOr4bly situ•t«i 1n 

ree)tct t~ ~ »roductive tr.net ~d for that rtuon tt ap~•• t<» b• 

M>r~ of ~oration. ~1eretor•, it is r~c0911~1ded tI~t a loan 

amcwitmg to not more t"h~ ~114, soo bt a_pproved. 
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UNITED STATF.S DEPARTMENT OF THE INTERIOR 
DOUGL!i-S M¢KAY, SECRETARY 

DEFENSE MINERALS EX.PLORATION :.ADMINISTRATION 

REPORT OF EXAMINATION BY FIELD TEAM 
REGION IV 

DMEA 31$2, Hanosh Mines 1 Inc., 

Sectipn 22, T. lJ N., R. 10 w., Grants District, 
< . . ' . 
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MOK;inley County, New Mexico ' 

Uranium 

Geologic·report 

J. Do Strobell, Jr., Geologist 
U. S. Geological Survey 

. October 9 , 195.3 
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KANOSH MINF.S,· INC., 
McKINLEY COUNTY, NEW MEXICO 

INTRODUCTION AND SUMMARY 

Application has been made by Ha.nosh Mines, Inc., for 

government assistance (DMEA 3152) in exploring for uranium in the 

Todilto limestone of the Grants District, McKinley County, N. Mex. 

The applicant proposes J0,410 feet of drilling, at an estimated 

oost of $26,460.69, to explore about 45 acres in the NE t' sec. 22, 

T. 13 N.,, R. ,10 w. The property was examined on September 1.5, by 

Lloyd Farnhe.m of the u. So Bureau of Mines, Tucson, Ariz., and J. D. 

Strobell., Jr., of the u. S. Geological Survey, Grand Junction,, Colo. 

The examiners were accompanied by the applicant• s representative, 

Mr. Irving Rapa.port, and conferred also with Mr. P .. E. Melanc0n, 

District Geologist of the U. s. Atomic Energy Commission, Grants., 

N. Mex. 

The property lies on allotted Indian lands. Prospecting 

and ¢ning rights are leased to the applicant with the approval and 

under the general supervision of the Bureau of Indian Affairs, u. S. 

Department of the Interior. Royalties stipulated by th.at Bureau 

range from 10 to 20 percent of the mine value of the ore ( excludin.~ 
" 

allo~ces for develop~ent and transportation) and include in addition 

10 percent of any bonuses paid by the U. S. Atomic Energy Commission. 

1 
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A somewhat curtailed program (about 50 percent reduction) 

to explore this property with government assistance is recommended. 

The applicant's propos~ is considered to carry the exploratiop too 

far into the development phase not appropriately a part of DMEA. ex
~ ~J> ®~~ 

ploration. A maximum of 15,ees feet of drilling in primary and off-
• I:> 

set holes is recommended. It is also suggested that in addition to 

the radiometric logging or these holes proposed by the applicant, 

collection of cuttings from the limestone be required until such -

time as the reliability of radiometric logging is definitely estab

lished in the district. 

GEOLOGY 

In the Grants district, uranium deposits occur in the 

Todilto limestone and Morrison sandstone beds of Jurassic age, and 

in the overlying Cretaceous rocks. The Ha.nosh lease in sec. 22 

covers an area underlain by the Todilto limestone. The Todilto caps 

cliffs of the underlying Entrada sandstone and forms a broad bench. 

wi').ere the overlying Summerville formation has been removed by erosion. 

It dips very gently northeastward across the property and is covefed 

by a veneer.of dune sand and alluvium up to about 50 feet thick, 'Which 

may also locally conceal remnants of the Summerville formation. Except 

along the rim at the top of the Entrada cliff, the limestone is com-

pletely covered on the Hanosh property. Near the northern edge of the 

property incr~asing amounts of the silty sandstone of the Summerville 

formation are likely to be present. The limestone is about 20 feet 

thick on the average, and the applicant states that the overburd~µ 
e, 

on the property averages only 18 feet in thickness. 

2 
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ORE DEPOSITS 

In the Grants district, ura.nifer6lis minerals locally coat 

bedding planes and joint surfaces of the limes~one, are disseminated 

in blebs and crystals, and arE! associa. ted with. coarsely crystalline 

carbonates in veinlets. Among the important ore minerals are tyuya.-

munite, carnotite, uranophap.e, and ura.ninite. These minerals are 

locally present in sufficient ~ounts to form ore bodies of irregular 

plan and thickness without sharply defined limits. Controls of their 
I ' ; , 

localization are not well understood. The ore bodies occur at all 

positions between the top and bottom of the limestone. There is 

evidence of their localization along the axial portion of minor folds, 

: .'btit not all such folds are mineralized. This produces elongated ore 

bodies, as does localization on dOpdnant joints. The ore bodies 

range in size from small tabular masses covering a few square feet 

to large bodies several hundred feet across. The thiclqles~ ranges 

from l foot or less up to about 14 feet. Most of the ore bodies are 

small elongated masses containing less than 2 or 3 thousand tons. 

The average grade of the ore sh~pped ranges from .20 to about .25 

percent u3o8, and rarely up to ~35 percent u3o8. 
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The applicant has developed no ore on this property. There 

are two showings of uranium mineralization on the'rim exposures, and 
? 

one near the northwest corner of the section that is in a limestone 

lens near the base of the Summerville formatioµ. The nearest known 

ore is that discovered in the southern part of sec.23 by the Santa Fe 

Railroad and in the northern part of sec. 26 by the applicant. 

Several pre bodies have been found farther southeast in secs. 25, .30, · 

and 31. 

In these several sections, the known ore bodies are esti-
, t ~ 

mated to contain from 25 to more than 10,000 tons of ore apiece. 1fhe 

average ore body contains on the order of 3,000 tons. 
. 'i;:, 

The size ,and . 

distribution of these known deposits might be considered representa

tive of the deposits expected in the a~ea to be explored. The known 

ore bodies total about 40 in nuinber, and were found by e:itploration 

of a combined area a.bout 1 .. 25 square miles in extent. It therefore 

seems possible that exploration of t4e applicant•s 45 acres (.07 

s qua.re mile) might d~cove:r 2 or 3 deposits that might contain as 

JllllCh as 6,ooo to 91000 tons of ore. 

The value .of this ore (before i:riitial production bonus and 
haulage allowance), assumipg an average grade between .20 and .25 

percent u3oa, would fange from $16000 to $20.75 per ton. The value 

of the anticipated qiscoveries would therefore expectably be between 

$96,ooo .and $186,7~0. 

4 
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The lmown ore bodies range in size from less than. 2.5 feet 

in diameter up to 100~800 feet. Their small size and irreguI.ar 

shape make them difficult targets for exploration, but where they 

lie at shallow depths many small ore bodies can and will be mined 

at a profit. Closelr spaced drilling therefore seem~ justifiable 

in spallow ground such as the area under consideration. 

PROPOSED EXPLORATION 

The e:x:ploratio~ proposed by the applicant consists of a 

maximum of 30,Llo feet of rotary drilling estimated to cost $26,460.69. 

It .is proposed to do the drilling in three stages t (l) An initial 

grid or 207 holes (8,919 feet) spaced 100 feet apart to test the 

whole area; (2) a secondary grid of 286 holes (12,J06 feet) consist-

- ing of 8 off-set holes spaced )0 feet apart around one initial hole 

in five; and (J) a tertiary grid of 213 holes (9,186 feet) consisting 

of 8 off-set holes spaced 25 feet apart around one secondary hole in 

ten. Radiometric logging would be used to determine which of the 

initial and secondary holes should be offset. Samples would be 

collected only from the holes drilled on 25-foot centers, and these 

samples would be tested r~dio~etrically to determine the grade of the 

rock cut in drilling. Chemical assays would be ma.de of a few of the 

samples to check the radiometric determinations. 
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The field examiners believe the area is favorable for 

finding uranium deposits, but that the applicant proposed more 

drilling than is needed for exploration. The following modified 

program is suggested: 

Stage 1: The entire area should be tested with an initial 

pattern of ~oles spaced 200 feet apart, beginning 100 feet south of 

the north boundary line and 100 feet west of the east boundary line. 

This stage will require 48 h~les, averaging 40.5 feet deep for a 

total of 1944 feet. Although this initial test would find only un-

usually large deposits, it will test for the presence of the ore-

bearing limestone and may by chance find some small deposits. It does 

not in itself constitute an adequate test of the property because of 

the small size and narrow elongate shape of the typical deposits. 

Stage 2: The second phase of the exploration should, there-

fore, provide sufficient footage to complete a 100-foot grid pattern, 

no holes to be drilled within 100 feet of the north and east property 

lines. Experience has shown that holes drilled on this pattern will 

indicate the presence of most deposits of average size, and would be 
. . --

accepted as a fair test of the property in the event of completely 

negative results~ This stage will require 123 holes. Assuming they 

also average 40.5 feet in depth, they would total 4981.5 feet of 

drilling. 
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Stage 3: According to P. E. Melancon, AEC geologist, 

experience in the district indicates that one hole in six drilled 

on 100-foot centers vlill cut rock having enough radioactivi.ty to 

justify off-setting. On this basis 28~.5 of the holes drilled in 

Stages 1 and 2 might require additional holes to test the adjacent 

ground. Allowing 6 offset holes for each of these 28.5 holes, 171 

holes should be provided for in Stage J. These holes should be 

spaced 50 feet apart, and may be drilled 50 feet from the property 

lines. The suggested allowable maximwn footage for Stage 3 is 6925:.5. 

It is further suggested that Stage 1 and Stage 2 holes be 

completed and their relative favorability be determined before the 

Stage 3 offset holes are drilled. In this way, the whole area can 

be appraised and the most favorable parts can be selected for fur.th er 

testing by offset drilling. 

This program, totalling lJ,851 feet of drilling, presents 

allowable maximum footages. By beginning with 200-foot spacing in 

Stage 1, it is possible that some parts of the area can be eliminated 

from further consideration, thus saving a few holes in stage 2. It is 

al~o possible that all of the allowable footage in Stage 3 might not be 

needed to test whatever favorable indications are obtained in Stages 1 

and 2. On the other hand, in the event of many favorable showings, it 

is desirable to allow the use of unexpended Stage 2 footage in Stage 3. 

Iri . this way, within the allowable maximum under the contract, some 

flexibility is obtained even though the program is organized in stages. 
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No drilling on 25-foot centers, as proposed by the appli-

cant, is suggested, as it is believed that drilling on 100-foot 

centers with some so-foot offsets will find most average sized de-

posits or at least suggest the:ir proximity. Closer·spaced drilling, 

however, probably would be required to obtain a reasonably accurate 

appraisal of the tonnage and grade of deposits and certainly would 

be required to develop them for mining. It is believed that the 

applicant should be willing to do at his ovm expense the work he 

considers necessary to develop ore for mining if the greater risks 

of exploration have already i;>een taken in the Dllt!EA project. 

The applicant has proposed to take no samples from the 

holes drilled on 100- and 50-foot centers, but rather to rely upon 

radiometric determinations by in-hole logging equipment to select 

'the holes to be offseto Although the AEC field personnel have recom

mended this practice, and it has been accepted by the DMEA examining 
' 

team for u.se on projec;:ts. already studied, a more critical analysis of 

the logging method shows that it has not been thoroughly tested and 

proved. Furthermore, the AEC does not have· the capacity to do the 

radiometric logging on this project whereas they have promised to do 

it on other DMEA projects, ~nd the applicant proposes instead to use 

unproved logging equipment. The examining team therefore reconunends 

that, in addition to the proposed radiometric hole logging, samples 

of the drill cuttings representing 2-foot intervals throughout the 

Todilto limestone be taken from all drill holes. This sampling will 

of course increase the cost of the project, but it seems necessary 

for the presen~ in order to ensure obtaining adequate guidance for the 

drilling and to establish the reliability of the logging equipment. 
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Experience in the Grants district has shown that the uranium 

ore in the limestone is essentially in radioactive equilibrium and-

. " that radiometric determinations with laboratory scalers or. even with 
' . ' 

simple portable counters can be used, if the instruments are properly 

calibrat~d and checked, to determine the grade of samples. The appli-

cant proposes to use radio~tric determinations for assaying samples; 

20 chemical assays of samples selected at random are also proposed as 

checks.· The proposed plan of radiometric assaying with 20 chemical 

assays for ch~cking is considered sound and should be acceptable to 

DMEA. All drill holes, however, should be sampled as suggested above. 

CONCLUSIONS AND RECOMMENDATIONS 

Exploration of the Hanosh property in seco 22, T. 13 N., 

R. 10 W. , McKinley County, N. Mex. , by rotary drilling appears to 

have a favorable chance of finding as much as 6,ooo to 9,000 tons of 

ore containing 0.20 to 0.25 percent u
3
o8• At the present price sched

ule, this ore will have a value of $96,ooo to $186,750, which is 

probably not sUfficient to rep~y c9mpletely the government's shar~ of 

the cost of exploration. On tl'le basis that the ground ot:fers the . 

cha.nee pf finding a significant amount of ore, howeyer, it' is recom-

mended that the gpver~ent enter into a contract for a maximum of u " 
\'~1 85! i . .2<00- A 5E'(O.fldiA"i ~~!l-~@'l'" 1<i'~tclJ; 
±5,eoo feet of drilling to cover a primary -±ea-foot grid [\and about 
A . /·-
/}# . . 

-¥ off-set holes at 50-foot spacing. It is desirable to use in-hole .. 
r~diometric logging as proposed by the applicant, but cuttings should 

be collected through the limestone in all holes and selected samples 

checked by radiometric assay in order to establish the reliability of 

the technique.. A few chemical assays should be provided to check the 

grade of possible discoveries. 
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DMEA-:-3152, HANOSH MINES, INC., URAJ.~IllM PROPmTY 
'· .. ,~ Mc!~~ 99~.t. ~ ~~CQ ... _ .. -._ .... 

' ... ··~. . .... , .. , .. .. . . .. .. . . ,....... .. .. .. ,......... ~- ..... 

Engineering Report 

By 1~ L. Farnham, Mining Engineer 
U. S. Bureau of .Mines 

February 1954 
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lNrRODUCTION 
'!' ~. "' '· 

Late in August 1953, Ha.nosh :Mines, Inc., applied to the Defense 

Minerals Exploration Administration und~ the Defense Production Act 

of 1950, as amended, for an exploration loan amounting .. to $26,460:69. 

' The application was docketed as DMEA-3152.. The funds requested were 

to be used in search of uranium deposits by ~ea.ns of 301 410 feet of 

rotary drilling. 
11 

The property was visited by the DMEA ex.a.miners on September 15, 1953. 

The biitial engineering report, submitted in October 19S3, has been 

revised in this report in accordance with recent policy decisions. 
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LOCATION AND PHYSICAL FEATURES 
.... ,..,,, .. ~·~~.-.. ~""""'"""''""'(""··---""I·~- ..... ~ ·~(...,~,.· ....... , ......... 

The property is situated about 19 mil.es north of the town of 

Grants in the NE'-~ of Sec. 22, T. 13 N., R. 10 w., McKi.nJ..ey County, 

N. Mex. It can be reached by traveling west of Grants on u·: S. 
... .. -

Highway 66 for 3.2 mil.es, thence northward on State Highway 53 for 

10.8 mil.es to a side road branching westward. The site of the proposed 

project is reached by proceeding about 4 miles in a. northwesterly 

direction on this branch road (figure l). The subject.iln>perty is 22 
~ ~ •, 

miles from the uranium processing plant of the Anaconda. Copper Mining 

Co. near Bluewater. 

i/ Strobell, J.• D., Geologist,_ ~~ological Survey; 
:[arnham, L. L., M:i,.ning Engin~er .. Burea.u~of Mines • 

... 

l 
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The area proposed for exploration is situated on a relatively 

flat, gently-sloping alluvium-covered bench or mesa. Altitudes 

above sea level range from a high of 7,120 feet at the-southeast 

corner of the tract to a low of 7,050 feet at the northeast corner. 

HISTORY AND PRODUC'l'ION 

The first mining activity iii'th.e'~GrMts"'district began in 1950, 
' . . 

following the initial discovery of uranium near Haystack Butte 

(figure 2). These depositx, situated about 4 m:il.es west of the subject 
...... ,.,... ·-
property., have proven to be the largest found to date in the district. 

Large scale production from this area is a.waiting the completion of 
-
the Anaconda. plant near Bluewater. The applicant's :property, valuable 

only~for grazing prior to the discovery of urani~ in the region, has 

not been explored. Drilling on continguous tracts, southeast of that 
. 

held by the applicant, has disclosed important deposits. Four properties 

in this area. were in production at the time of the examination. 

OWNERSHIP AND EXTENT 

The applicant; reportedly-hold~ a-lease on the NJDi of Sec. 22, T. 
,_ ··'' - . 

13 N., R,. 10 W., McKinley County, N. Mex. This property is an Indian 
. . .. ~ "' ' 

allotment and as such is under the jurisdiction of the Bureau of Indian 

Affairs of the Department of the Interior. A copy of the applicant's 

lease is not avail.able. It is the writer's ~derstanding that the 

royalty payments stipulated in the lease a.re based on a sliding scale 

starting at 10 percent for ore with a mill value of $20 a. ton and in":' 
' 

creasing one percent for each $10 in added value,. Under the lease, 

royalty is payable on all bonuses, premiums and other allommces received 

by the shipper. 

2 
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• 
Exploratory drilling on properties southeast of the subject tract 

has i.lldicated over 1001 000 tons of ore in an irregular belt about 3 

miles long that roughly parallels the outcrop of the favorable 

limestone bed (figure 2). This drilling has been confined to those 
,.... ,... ~ 

areas near the outcrop where the limestone was overlain with the least 

overburden, thus permitting open pit mining. It is reported that drill-

ing has indicated about 30,000 tons of ore on Sec. 23 which ad.joins 

the subject property on the east. None of the details of this work 

were available. Still farther southeast in Sec. 25, about 300 acres 

bordering the limestone outcrop :J was drilled·· on an initial 100-f oot 

grid. This work found 17 separate ore bodies totaling about 61,000 

tons, having an estimated average grade of 0.19 percent U309. These 
.. . 

individual ore bodies were scattered a.t random and varied greatly in 

shape, thickness and grade. Some of the smaller ones were of the 

order of 25 feet long and 25 feet wide. The largest covered an area 

of about 20,000 square feet. The ore, occupying various hori~ons in 

the limestone, ranged from 2 to 14 feet in thickness. In the 300 acres 

drilled, there were large areas covering 40 or more acres in which no 

ore bodies were found. 1 In the SW~ of Sec. 30, T. 13 N., R. 9 W., 
·~ ' ' " ' . 

closely spaced drilling of a 60 acre tract indicated 3 ore bodies 

totaling a.bout 9~000 tons, having a.n average grade of approximately 

0.25 percent U30a. 

4 
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Thus in the 360 acres for which the results of former drilling 

are available, it appears that somewhat less than 200 tons of ore was 

found per acre. However, within that 360 acres there were tracts of 

the size of the subject property that contained much more than 200 

tons of ore per acre and also there were areas of equivalent size 

(43 acres) that contained no ore at all. 
-, " 

The principal uranium mineral found in the Todilto limestone 

is tyuyamunite. 

PROPOSED EKPLORATION 

The a.pplicant.'s proposa.is"~e--q~oted"as follows: 
. .- ~ 

"It is proposed that a.n initial 100-foot grid of 207 holes, averag-

ing 43.08 feet in depth, be completed first. The disposition of holes 

on 50 and 25 foot centers sha.ll be determined by the results obtained 

by the initial grid. Approximately 20 percent of the holes drilled in 
~ 

the central portion of the Grants District have shown gamma. ray counts 

a.bout three times that of the background count of the hole. Applying 

this ratio 285.66 offset holes on 50 foot centers a.re anticipated. 

Ten percent of the holes on 50 foot centers contained 0.05% U309 or 

better. On this basis, 213.25 holes on 25 foot centers a.re anticipated. 

Several of the mine owners in this district pref er to continue their 

search for ore on 10 foot centers. It is our opinion tha.t the large 

additional expense is not warranted by the small pods of uranium 

found in this manner." 

5 
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A summary of the applicant's proposal \Vi.th costs is given below: 

Phase No. Holes Avg. DeJ2th Total Feet CostLft. Total Cost 
J;nitial grid 207 43.08-l<-
.(100 ft.) 

.. 8,919.00 .$0.50 4,45~.oo 

Seconda.ry~grid 285.66 43.08 12,305.43 0.50 6,152.715 
_(50 ft.) 
T ertia.ry ,.grid 213.25 43.08 
. (25 ft.) 
(a) Limestone 20.00 4,265.00 1.00 4,265.00 
~Cuttings required 
(1~) Overburden ~ .• 08 4,921,.81 o.so 2,460.905 

Totals 705,91 43.08 30,410.24 $17,337.62 

Radiometric logging and the preparation of a permanent geologic 
~ecord of every hole: 30,410.24' ® $0.15 - 41 561.36 
Supervision, account:µig, corresppn4ence, surveying, collection 
_of cuttings, 20 chemical assays of cuttings, radiometric 
assays of cuttings, geologic mapping and ore reserve 
calculations:-

30,410.25' @ $0.15 -
.- /. . 

Total maximum cost of exploration program ~ 

~~Average hole is composed of: 

- 4,561.536 

$26,460.69 

_J.,.8.08 feet of overburden (alluvium, siltstone and shale) 
20.0 feet of limestone (ore horizon) ~ 
5.0 feet of sandstone (underlying ~trada sandstone) 

The applicant est:ima.ted that 207 holes Would be required~for the 

initial 100-foot grid. This estimate evidently was based on holes 

driJ.led directly on the northern and eastern property line boundaries. 

The Field Team believes, in cases such as this where the adjoining 
' . 

property has different ownership and cannot be subordinated, that the 

initial holes should not be drilled closer than 200 feet from the 

adjoining ground. If this is adopted in this instance it will reduce 

the size of the area to be explored by nearly 14 acres, or from 43 to 

6 
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about 29 acres. As the smaller the tract the less likely it is to 

contain the average proportion of ore bodies, it is suggested in this 

case that the initial drilling be started 100 feet from the north and 

east boundaries of the adjoining property. On this basis the writer 

recommends the following alternative program: 

S~age 1 would consist of drilling the tract with holes spaced 200 

feet apart, starting the grid 100 feet south of the north property line 

and a like distance west of the east side of the tract. This pattern 

would require 48 holes (figure 3).· Holes spaced 200 feet.apart would 
~ 

fail to explore an area approaching 401 000 square feet within ea.ch 20~ 

foot square. An ore body covering but 10,000 square feet may contain. 

as much as 61 000 tons of ore which is nearly twice the size of the 

average ore body found by the drilling of 300 acres in sec. 25 (figure 
~ 

~ 2). Consequently negative results at the end of stage l would not 
~ -

necessarily warrant the termination of this project. 

Stage 2: Because of the favorable mining conditions prevailing 

- ' 
on this property and the relatively small size of the targets, it appears 

advisable to allow sufficient additional footage under stage 2 so that 

each .initial hole of Stage 1 may be off set on a 100-f oot grid pattern 

(figure 3). Stage 2 Would then require an additional. 123 holes, none 
~ r - ~ 

to be drilled closer than 100 feet.from the boundary lines of the 

property. 
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Stage 3: After the completion of stages 1 and 2, the entire 

tract~w.i.ll have~been drilled on a 100-:-foot grid pattern. According 

to Paul Melancon, former Chief of the Atomic Energy Commission_'s office 
..... ,.., ,. ' ...... 

in Grants' prior drilling experience in the.;district has indicated that 

about one sixth of the holes drilled on a 100-:-f oot grid pattern can be 

expected to warrant offsetting. On this basis, if all the 171 holes 

of stages l and 2 were drilled, about 28.5 of this number could be 

expected to warrant offset holes, spaced 50 feet apart. Assuming 

that each of these 28.5 holes will require an average of 6 offsets, 

then stage 3 would consist of 171 holes drilled on a 50-foot offset 

, pattern in the favorable areas indicated by fonner holes. This estimated 

amount of drilling constitutes the allowable maximum. For insta:nce,,if 

only 10 of the holes drilled in stages l and 2 were considered worthy. 

of offsetting, then stage 3 would consist of but 60 holes. In case 

stages 1. and 2 found no holes that would justify offsets, then of 

course, the project would be terminated. None of stage 3 holes should 

be drilled closer than 50 feet from the property lines. Any unexpended 

footage in stage 2 should be transferred to stage 3 upon approval. 

of the Field Team • 
.. 

Once started,, rotary drilling will ppoceed very rapidly, perhaps 

as many a.s 6 holes being completed daily. Just what constitutes a hole 

worthy of off setting may in some cases be a difficult problein. Complica

tions with the dril.li.rig contractor will arise if his equipment is idle 

while awaiting decisions. The highly .important sampling procedure may 
•. 

be faUlty and questions may arise as to the true depth of some of the 

8 

ED_006270_00000674-00144 



holes that have partially caved. To obviate some of the foreseeable 
'· 

difficulties it might be advisable to have a DMEA representative on 
•. 

the job during a large part of the time that the.project is under way. 

Such an arra.ngenent would seem more advisable if 2 DMEA projects were 
-
operating in the district at the same time. 

The alternative program recommended by the writer is summarized 

a.s follows: 

Stage l .- 48 holes on a 200-foot grid; 

Stage 2 - 123 holes on a 10~-foot off set pattern; 

Stage 3 - 171 holes on a 50-foot offset pattern. 

Total 342 holes 

From figure 3, the distance between the surface and the base GI 
" 

the Todilto limestone was found to average about 37.5 feet. Allowing 
'· ~ 

an additional 3 feet of drilling below the bottom of the limestone to 

permit probing, the average depth of the holes would be about 40.5 

feet. Thus 342 holes would require 13,851 feet of drilling. This 
'· 

amount of exploration would appear adequate for the purpose of 

disclosing whether or not the property contained worthwhile ore bodies. 

If the host limestone underlying the area proposed for explora-

tion averages 20 feet in thickness, then the average depth of overburden 

would be about 18 feet. For ore found below that amount .of overburden, 
-

strippi11g and open-pit mining would be feasible. Under these favorable 

conditions the mining cost :including stripping, as judged from similar 

operations, would probably not cost more than $8 a ton. If ore 

averaging 0.20 percent U30g was found on the property, it would have 
.. 

the following value per ton, f .o.b. mine: 

~~~~~~~-:-c:-.::=-:--::-:-:--.--:::-~~~~~~~~~~9 
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Base price (4 lbs. ® $3.50) ~------------$14.00 
Premium (ex~ess ove:;- 4 lbs .• @. $0. 75) ------.None 
P.evelopm~nt allowance ( 4 lbs}~ ,$0. sp) ----- . 2. 00 
Hauling allowance (22 miles @,$0.06),.------ 1.32 
. Total value ,. ' , .~ $17 .32 

A bonus amounting to an additional $14.00 a.ton would apply on 
. 

the ~tia.l 10,000 pounds of U30s, or in.this case on the first 21 500 

tons of 0.20 percent ore produced. Thus the average value o:f the 

initial 21 500 tons would be $31.32. If a total of 9,000 tons of 

0.20 percent ore was found on the property it would have an average 

value of $21.20. On ore of this value the royalties, consisting of 

ll percent to the lessor and 5 percent to the Government, would 

amount to $3.39 a. ton. With operating costs of $8, the resulting 
' . 

profit would be nearly $l0 a ton. Hence small ore bodies, under 

thin overburden, though they contairied but a few hundred tons would 

be profitable and no doubt mined, thus constituting a source of 

uranium. 

It is recognized that an ore body containing but a few hundred 

tons cannot be considered significant, yet tge combined output of all 

the numerous smaller deposits in the district would be substantial. 

However, the search for these small average grade deposits by closely 

spaced d:r;illing is justified only in areas of such shallow overburden 

as to permit open-pit mining. An experienced operator in the district 

expressed the opinion that a deposit of average size and grade becomes 

marginal when covered by more than 35 feet of overburden. 

10 

................................................................................................................ ~ ........ ~~~~~~~~~~~~~~~~ 
ED_006270_00000674-00146 



SAMPLING 

AU the holes drilled under-the--project should be logged radio"'." 

metrically and samples collected from the ore-bearing bed a.s well. 

An accurate log and the sample results of each hole should be ma.de 

and recorded by the applicant. In this case the limestone would be 

sampled in 342 holes by catching the cuttings at each 2~foot interval. 

If the limestone averaged 20 feet in thiclmess, 10 samples would be 

taken from each hole. These samples should be split over a. Jones 

riffle and a representative portion sacked, labeled, and preserved 

for future checking. The other portion of the sample could be 

scanned with a calibrated Geiger Counter and those that appeared to 

be of ne~ ore-grade or better should be assayed. 

The applicant proposed assaying all of these samples radiometrically 

with 20 of the number checked by chemical analyses. If has been shown 

that the results obtained by radiometric as.saying of the limestone ores 

in the district check very closely with the results obtained by 

chemical methods. Consequently in this case radiometric assaying of 

the samples with 20 chemical checks should be satisfactory for the 

purpose of the proposed exploration. 

ESTIMATED COSTS OF THE PROJECT 

The applicant pr~pos~d-that,the F~ur Cor~er~ Exploration Co. of 
- .. 

Grants be given an independent contract covering all phases of the 

contemplated exploration. The costs of this complete service as sub-
.. 

mitted by the above contractor are summarized as folloivs: 

ll 
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Drilling: 

1st 100 feet or any part the~eof - $0.50 a foot 
2nd 100 feet or any part ~hereof - .l.00 a:::'foot 
Blowing hole clean and catching cuttings every 
_ 2 feet - $0.50 a foot extra over regular prices. 

Radiometric logging and preparation of a permanent geologic 
record of every hole: - $0.15 a foot. Supervision, 
accounting, correspo~dence, surveying, gollection of 
samples, 20 chemical assays of cuttings, radiometric 
assay cuttings, geologic mapping and ore reserve 
calculations: - $0.15 a foot. 

These prices appear reasonable and so far as the drilling is 

concerned, they a.re competitive with other contracts in the district. 

The average depth of the proposed holes was calculated from the 

Atomic Energy Connnission's topographic map of the area, and structural 
- ' 

contours which were based on the presumption that the average dip of 

the limestone was about 10 feet vertically in 140 feet horizontally 

(figure 3). From theseda.ta the depth of the proposed holes was found 

to average 37.5 feet. An additional 3 feet of drilling below the base 

of limes~one is desirable in order to afford space for any caving that 

might occur before the hole could be probed with the radiometric 

logging device. The applicant desired an extra 5 feet of drilling 

for this purpose but in the case of such relatively shallow holes it 

would seem that 3 feet would be sufficient. Thus by allowing 3 feet 

of extra drilling below the base of the limestone the average depth 

of the holes would be a.bout 40.5 feet. 

Based on the foregoing bid of the Four Corners Exploration Co. 

the estimated cost of the alternative prograin would be as foJJ.ows: 

12 
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• • 
Grid Number Depth, Total Price 

Stage Pattern of Holes Feet Feet ;eer Foot. 
l ioo feet 48 A0.5 .. 1,944 $0.50 
2 100 feet 123 40.5 4,981.5 .0.50 
3 50 feet 171 40.S _.§.a._~ 0.50 

Totals 342 $13,851.0 

Sa.mplin~:. 342 holes over 20 ft. thickness ::: 6,840 ft. 
@ $0.50 

Radiomet~ic logging - 13,851. ft. @ $0.15 
All other costs - 13,851 ft. © $0.15. 

Total, . 
Average cost per foot 

Cost 
$~72.00 

2,490.75 
31462.75 

$6,925.50 

3,420.00 
2,077.65 
2,077.65 

$14,500.80 
$1.05 

Working continuously 26 days a month with an average footage of 

250 feet per day the drilling could be completed in slightly over 

2 months. 

PROPOSED FINANCING 

The project as estimated.by.the WI'iter would cost $14,soo of 

which the applicant would furnish 10 percent, or $1,450 and the 

Government .would provide $13,050. 

The ore produced from neighboring properties has averaged about 

$22 a· ton. With ore of this value and a 5 pen~ent royalty the subject 

property would have to produce about 11,860 tons of ore in order to 

repay the Government loan. Judged by the information available, the 

tonnage indicated by the drilling on neighboring properties has 

averaged about 200 tons of ore per acre. On that basis the 43 acres 

in- question could be expected to yield 8,600 tons of ore. However, 

because of the unpredictable erratic distribution of the deposits~ the 

subject property could contain more than 8,600 tons, and likewise 

could contain much less. 

13 
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• 
CONCLUSIONS AND RECO}:lVJENDATIONS 

The productive-limestone tm:oughout"the, ~ea is for the most 

part completely covered with alluvium or younger sediments so that 

the only means available for judging the merits of an unexplored 

tract is its location to known ~rends and/or its proximity to known 

ore bodies. The subject property lies within the projected trend of 

an irregular belt of the Todilto limestone in which ore has been 

found on neighboring properties and for that reason it is considered 

worthy of exploration. 

The ore~bearing bed underlying the area proposed for exploration 

is covered with such a thin matte of overburden that any ore found 

could be mined cheaply in open pits. This would permit the production 

of uranium from smaller and lower-grade ore bodies.than would be 

economically feasible where a large amount of stripping or underground 

mining was necessary. Consequently in areas of shall.ow overburden, 

such as the tract in question, there is justification for closely 

spaced drilling in order to discover as many as possible of the 

small.er, yet profitable ore bodies. 

The applicant proposed to a.ward the drilling contract to the 

Four Corners Exploration Co. This company is a newly formed 

organization owned jointly by F. o. Mano! and Irving Rapaport, both 

of Grants, N. Mex.. 

14 
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• • 

Rapport is a ~aduate geologist with about 4 years experience in 

urani\im exploration. He was employed about 3 years of that time by 

the Atomic Energy Commission as project supervisor in Utah and New 

Mexico. For the past year he has been managing the exi)loration -and 

mining operations of the Hanosh Mines, Inc. F. O. Ma.nol, the other 

partner, has been exploiting a uranium property in the Grants district 

for the pa.st year and a half with considerable success. The equipment 

belonging to the Four ~:Corners Ex.pl.oration consisted of a Failing 1500 

mobile rotary drilling rig with auxilliary air compressor and Duclone 

sampler. A truck mounted radiometric hole logging unit had been 

ordered and delivery was expedted late in October 1953. Whether or 

not it is available at this time is not known. 

As there appears to be a. reasonable chance of finding ore on the 

subject property it is recommended that a loan amounting to $14,500 

be approved. A short form contract is suggested specifying a maxi.mum 

of 13,850 feet of drilling at a. price of $...OS a feot. 

15 
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UNI TED STATES 
DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION, 

WASHINGTON 25, D. C. 

224 New Customhouse 
Denver 2, Colorado 

Memorandum . 
' 

To: Secretary to the Operating Committee, DMEA 

August 16, 1954 

From: Executive Officer, DMEA Field Team, Region IV 

Subject: Docket No. D:MEA 3152-Hanosh Mines, Inc., McKinley County 
New Mexico 

Reference is made to our letter tothe applicant dated 
July 16, 1954 in which we gave them thirty days to submit approved 
Assignment of I.ease. 

We have not hftard from the applicant. Therefore, this 
docket has been closed. 

UJ 
W. H. 
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•• 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D. C. 

224 Nev Customhouse 
Denver 2, Colors.do 

.Secretary to the Operating Committee, D8A . 

Executive Officer 11 IlmA field Team1 Region If 

Subject.: Docket H(;). ll8A 3152•Hanosh w.nee, Inc .. ,: Mctinley CouJ).ty 
l'fev Mexico 

Reference is made to our letter to the applicant dated· 
Ju.ly l.6, 1954 1n vhieb ve gave them thlr:ty day~ to stibJQ.1t approved 
Ass~nt ot tease. 

We have not beard. from the·· applicant. The~tore ~ thi$ 
docket has been closed. · 

. ry·· (.Iv}( . 
W. a. King ·• .. 

. . 
' 
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• • UNITED STATES 
DEPARTMENT OF THE INTER:IOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D.C. 

224 New Customhouse 
Denver 2, Colorado 

Mr. George Bmlosh, Preside.nt · 
llano sh Minea, Inc. 
P. O. lox 338 
Grants 1 Kn Mexico 

Dear Mr. Banosh: 

We have had no :reply to our letter to you dated April 20, 
1954 in vhich ve requested the app:roved usigl:ml.ent of 1JJ.e lease or 
a pbotostat of the approved assignment of the lease frc>m D. 1'. Mollica ... and George S. Kanosh to knosh Mines, lnc. . 

· If' we do not receive the approved assignment of the lease 
within 30 days we vill presume that yoo a.re no ionger intere&ted in 
the exploration and ve wtll close: this docket. 

a;MC:cwm , 

cc: -~~ket · 
.f~nistrator, DMEA 
WM'rraver 
AHKos chm.a.nn 
WPW;l..lliams 
Chron. 
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•• 
·UNITED STATES 

DEPARTMENT OF THE INTERIOR 
DEFENSE M.INERALS EXPLORA'.ION ADMINISTRATION' 

WASHINGTON 25, D. C. 

224.lev Cu$tomh.oUse 
Denver 2, Colorado 

Mr. Geor~ s. Ha.nosh, President 
Ha.nosh Mines, ln.c. 
P. O. Box 338 

. Grants, lew Mexico 

JW.y 1; ·1954 

.Re: lJ4IA. Docket 3152 (tir.imiuxn), . 
Ranosh Mines, .Inc., McKinley · 
~ounty, Bev Mexico 

Reference 1B made to .gur letter of April 20, l.954, a 
copy o:t which is enclose~. 

To date, we have not n.e·srd from you . in regard to the 
requested assignment of lease. 

I.f we do not hear. from you concerning this matter by 
August 9, 1954, ve vill consider th.at you are no longer interested 
in. the Defense Minerals .hploration program and will cl.os~ .your 
application. 

Enclosure 

RDB:es 
cc:. Docket 3152 ./ 

Administrator DMEA if 
.. Williams 
~Traver 

Koschmann 
Chron •. 

Very truly yours,· 

W. H .. ·nng 
EX.ecut:l ve Officer 
IISA J'ield Team 
Region IV 
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224 New Customhouse ·. 
Denver 2, Colarado 

Mr. George S •. ·Ba.nosh, President 
Hanosh Min.es, Inc~ 
P. o. :Box 338 
Grants, Bev Mexico 

Dear Mr. Ba.nosh: 

·.· 
'· ,', 
:~'; .l"'·' 

· This replies to your letter of April 16; 1954 infonuing 
us that D. F. ·Mollica. and George . llanosh are the sole owners of 
Ra.nosh Mines, Incorporated.. · · 

The m:tn.1~ 1.ease on allotted Indian lands,· which is the 
-subject of your Defense Minerals Exploration Administ:ration applica
tion, vaa issued to tvo individuals, George s. Ite.nosb and D. F. · 
Mollica. The 1*EA app.lica.tion for exploration assistance 'ms riw.de 
in the name of Ha.nosh Mines, Inc., 'a Bew Mexico corporation~ 

If the exploration project . contrac~ is to be awarded to . 
.Ha.nosh Mines, Inc., Georges. Ha.nosh and D~ F. Mollica. rr.n1st' assign. 
the lease made to theru, a.s individ~als, to :aanosh Mines, Inc. 

Please refer to paragraph 3(g) of your min:ins J.eas.e vhich 
specifies - "Not to assign this· lease or~ interest therein by 
an operating agreement or othel"Wiae, uor to sublet aey portion of 
the leased premi.ses before restr1ctions'are removed, except with 
the approval of' the Secretary of the Interio:t.\i 

Before ve can process the contract ve wst have the a.p ... 
proved assignment of the lease or a photostat of the approved assign• 
ment of the lease from D. t. Mollica and George S. Banosh to RanoiJb 
Mines, .Inc. 

HMC:c~·. · ... 
.cc: · cket · 

dministra.tor, DMEA 
WMTra.ver 
AHKoschmann 
RPFischer 
Chron. 
BMConnors 

Very truly yours, 

~~· 
John F ~ Shaw 
For w. H. King 
Executive Officer · 
DMEA Field Teem, Regi.on IV 

.. 1••----~~..;__~~_;_~~~~~~ 
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•• UNITED STATES 
·DEPARTMENT OF THE INTERIOR 

' 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 

224 ~Jet-; Customhouse 
Denver 2, Colorado . 

WASHINGTON 25, D.C. 

I2r. George· Hanosh, President 
Hano eh Lines, Inc. 
P.O. Dox 338 
Grants, ~~ew r·;exico 

~~arch 19, l954 

Ile: Docket DrELl 3152 

Deo.r i:r. Hunosh: 

Ihe mining lea:::e on the NE-]; Eiec. 22, T. 13 1;.; I~. 10 ·'.~.,. 
was issued to George Hanosh and D.F. ifollica as .ind.ividutls. The 
Dl:.EI> application was m.w::le in the nmn.e of HCLosh Eine s, . Inc. , a 
~-Jew :Lexico corporation. 

Paragraph 3(g) of the lease specifies tr1.fot to assign this 
lease or arry iuterest therein by an operating c.greem.ent or otherwise, 
nor to sublet any portion of tt.e leased pre::uii:;es before re3trictions 
are re:ioved, except i.;itil the approval of the ~ecretury of the Inter
ior." 

Ii' tile Exploration ·Project Contract is to be 1..rhiCll'tled to 
Hano sh : il2es, Inc. us operG.t.or please furnish this office "'i th t.he 
o.pproveii assigr.wnent of the lease from George Hanosh aµd D • .F. Lollica 
to ilnnosl:1 l~ir:.es, ·Irie. 

i,hen we receive the approved as.sig:rment, of the lease or e. 
photosta:i; of the &pprovetl assigmnen·i; of tte lease we will continue 
to process the contract. 

HMC:jp 
cc Subject / 

Chron . /'" 
COMi t tendorfll 
WMTraver 
RPFischer 
AHKoschmann 
HMConnors 

Very truly youro, 

f' 'fl° T)'. ,, •. ··~. h.1ng 
Exe cu ti ve Cff'icer, ti.:;Ei\. 
Field ?erun, Region IV 

\ 
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• 
UNITED STATES --",,. 

DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D. C. 

224 New customhouse 
Denver 2, Colorado 

Memorandum. 

To: 

From: 

Administrator, Defense Mineral.a Exploration Administration 
Attention:. 200 

Field Team, Region IV 

Subject: Report of Examination - DMEA Docket 3152 (Uranium), Ha.nosh 
Mines, Inc. 1 McKinley County, New Mexico. _ 

Exploration assistance in the amount of $13,851.00 has 
been approved and a contract will be prepared by this office. . 

Four copies of the report of examination will be forwarded 
.you when the contract is executed. 

The origina.l and one copy of Form 3b are attached. 

Enclosures 

L.--=-=------ED_006270_00000674-00158 



• 
UNITED STATES 

DEPARTMENT OF THE INTERI.OR~.,,.,--
DEFENSE MINERALS EXPLORATION ADMINISTRATION C;-.>o<>' ,. :, :·:_,> .... 

WASHINGTON 25, D .. C. 

224 New.Customhouse 
Denver 2, Colo1'.a.d.o 

March 3, 1954. 

Memorandum 

To:. 

From: 

Administrator, Defense Minerals.Exploration Administration 
Attention: 200 

Field Team, Region IV 

Subject: · Report of Examination .. DMEA Docket 3152 (Ura.n!um), .Ha.noah 
Mines, Inc., McKinley County, New Mexico. 

EXploration assistance in the amount of $13,851~00 has 
· been approved and a contract will be prepared by .this of.:f'ice. · 

Four copies of the report of examination will be forwarded 
you when the contract is executed. 

The original and one copy of ':orm 3b a.re·a.tta.ched •. 

.. 

A. H. Koachmann 

·' 

ED_006270_00000674-00159 



.- • • DMEA Form Jb 
(Reyised) 

.\ 

DEFENSE MINERALS EXPLORATION ADMINISTRATION 

CONTROLLED DOCUMENT 
Revised Abstract 

DMEA Docket No. 3152 

Name of Applicant Ha.nosh Mines,. Inc. 

Change: From 

III 1 [] 
III 2 D 
III J D 
III 4 [!] 

III 5 Cl 

Add: II 7 $---'2=6 ...... ,46..;;.;;;..;::0;.;;,.. 6"""9.__ ____ _ 

II 8 $ 13,851.00 

II 8a % 
~~~~~~-~~~~ 

Remarks: 

Initials of person preparing sheet H.M._C;;...;:•-.· __ _ 

Date sheet prepared 2-26-52 

ED_006270_00000674-00160 

To 

III 1 [i] 2-26-52 

III 2 D 
III J D 
III 4 D 
III 5 o· 
III. 6 D 
III 7 D 

33978 



DMEA Form Jb 
(Relised) 

• 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 

CONTROLLED DOCUMENT 
Revised Abstract 

DMEA Docket No. 3152 

Name of Applicant Banosh Mines, tnc. 

Change: From 

III 1 [] 
III 2 Cl. 
III J 0 
III 4 DU 
III 5 Cl 

Add: II 7 $.___.,2=6:.a.1 ..;;..;46o=-.. 6.-.9,.__ ___ _....__ 

II 8 $ 13,851.00 

II 8a %. __________ _ 

II 9 $~----------

Remarks: 

In:i tials of person preparing sheet B.M.._C:::...::· •:...... __ _ 

Date sheet prepared 2•26•52 

ED_006270_00000674-00161 

i 
b<:to<;:.~11~'- i;,_ ... 

~ \~I q~~~ ti 
;_,. .. ,(, UUI} ~ - LJ~_1V ~ 

To 

III 1 liJ 2"'26·5~ 
III 2 D 
III J D 
III 4 D 
III 5 D 
III 6 D 
III 7 D 

:33978 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D. C. 

. ' . 
224 New Cu.~tamb.ouse 
Denver 2, Colorado 

Ha.nosh Mines, Ine. 
Box 447 
Grants, New Mexico .. 

Gen~lemen: · · 

Re: Docket No. DMEA-3152 .. 

In preparing a-contract for explor$tion work on your 
property it will be necessary for us to know in which state Ra.nosh 
Mines is incorporated. We will al.so require a signed copy of your 
lease or a photostat of a signed copy of the lease. 

When this infoma.tiori is received by this. office, we will 
be pleased to continue to process t~e contra.et. . . 

HMC:c'Wm 
/ . . 

cc: ck.et .. 
dministrator, DMEA 

WRStorms · 
AHKoschma.nn 
Chron. 
BMConnors 

ED_006270_00000674-00162 

Very ~ruiy yours, 

wx 
W. u. King 
Executive Officer 
DMEA Field Team, · egion IV 



lY.CF-103 
(Revised April 1952) .NITED STATES DEPARTMENT oAl~E INTERIOR 

DEFENSE MINERALS EXPLORATION ADMINISTRATION 

Form Approved. 
Budget Bureau No. 42-R1035.2. 

~·-""·""'"';;23Not to be filled in by applicant ~"-'.foea~.~ 
.:..<· ~ ----

{
. _ .t,J~~0'"' ~ .. ~ocket No. _f21!/_~L!_--~-.J/_ .. ;{~.---------------APPLICATION FOR AID 1.N AN 

·_EXPLORATION PROJECT, PURSUANT TO 
DMEA ORDER 1, UNDER THE DEFENSE 

PRODUCTION ACT OF 1950, AS AMENDED 

~ 81 
""' ,,, !'"Metal or Mineral ·;;y---~-h~----------------------· 

Date Received ---~~,t'.'/-~-~- -------------------
Estimated Cost .c •• ~--------------------------------------
Participation (GDverninent % ) 

.·,··· ., : 

INSTRUCTIONS · 

°(b) If other than an individual, add to your name above whether a corporation, partnership, etc., and the name of the State 
in which incorporated or otherwise organized. 

(o) If a corporation, add to above statement, titles, names and addresses of officers. 
(d) If a ·partnership, add to the above statement' the names and addres~es of all partners. 

• • . • ' " • 4 

2. General.-Read DMEA Order 1, "Government Aid in Defense Exploration Projects," before completing this application. 
Submit this application and. all accompanying paJiers in quadruplicate (four copies),.with your name and address on ea!!h 
:sheet of. the application and on all accompanying papers. Where sufficient.space is not provided on the form for all required 
information, state it on an accompanying paper, with a reference in each case to the instruction to whfoh it refers by number. 
Comply with all ·applicable instructions; or, if not applicable, so state. File the application with Defense Minerals Exploration 
Administration, Department of the Interior, ·Washington 25, D. C., or' with the nearest field executive officer thereof. · 

3. Applicant's property rights.~(a) State the legal description of the land upon which you wish to explore, including alI 
land which "you· po~sess or control that may be benefited by the exploration, and excluding any land or interest in land which is. 

not to be in'cluded in the exploration projec~ contract ---£~-e-X>:{,-lz.e8..··fft---l/l.:-,---.;·c(;;<;!t_,~_;;::'t;-!1~J:.,----';.:(?l,m.r:: .. ~:-2Li).~------------~
------1,---~5~]~t~-.r;--t::_~:;r""'.7:, .. ,tT--~;(~--:~-c=It}t-~---:1:~e---.::~~±ET~{'·--G\::f~_:2::rt;J-p---r-~1:t~L-~~;~t:~~~4;{~-··-------~--~--~~-----------·-----------··----
·---------- --- --- ----- ---------- ___ ..:, ___ ---- ---- -- ------------------------"'---------------·---- ··------ --··- ---- ----- -----. -- ----- ----- ----- - --------- ---------- -- -- -- --- ------- ----. . 

------------- -- ------- ---------------------------------·- - - - -- ------------------------------ ---_,_ --------- ----- --------------------------- ------ -------- - - -- .. ----- -------------
(b) State any mine nani.e by which the property is known. noao .. 
(c) State your interest in the land, whether owner'. lessee, purchaser under ~ontract, or,.~therwi~~'lf{0--:?-l"O:,~Vt?'-'\4g--------

.------fJf-tt·1§~~'1Ji~-~ktifh~Ebl~~It~~\;~f-~lf~~~~-;JiJ~~~Jo:·~~~;:~~~"i~-y:~:~~~~!~~~~~~~3;2!?~i~!~~~~:~-~~d~~-:h~~h 
.you control the property. 

(e) If you own the land, describe any liens or encumbrances on it-----------------·--------------------------------------------------------
·---------------------------------------------------------------------------------------·-----------------------------------~---------------------------------------------------

(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded 
location notice. ' 

4. Physical description.-(a) Describe in detail any mining or exploration operations which have been or now are being
conducted upon the land, including existing mine workings and production facilities. State your interest, if any, in such 
operations. Also describe accessibility of mine workings for examination purposes. 

-(b) State past and current production, and ore reserves, if any, giving quantities and grades. 

(c) Describe the geologic features of the property, including mineralization, type of deposit (vein, bedded, etc.), and your 
reasons for wishing to explore. Illustrate with maps or sketches. Send with your application (but not necessarily as a part 
of it) any geologic or, engineering report, assay maps, or other technologic information you may have, indicating on each 
whether you require its return to you. 

(d) State the ~acts with respect to the accessibility of the project: Access roads, distances to shipping, supply and residence 
points. 

(e) State the availability of manpower, materials, supplies, equipment, water, and power. 

ED_006270_00000674-00163 



5. The exploration project.-(a) State the.eralor minerais for which you wish to expl • ..g,tl-i1JPi--------~-~~------"---~---
·------------------------------------ ---------------.~ --------- ----- ------------------ ___ , _____ ---.----------------------.------ ----------------------- ------- --- ------ ----- -------

( b) Describe fully the proposed work, including a map or sketch of the property showing a plan (and cross sections if needed) 
of any present mine workings, and the location of the proposed exploration work as relat~d to such features as contacts, 
veins, ore-bearing beds, etc. _ 

(c) The work wili start· ~ithhy{)_ _________ days and be completed wi~hin 0---------- months from the date of an exploration 
project contract. ·" 

(d) State the operating experience and background of the applicant with relation to the ability to carry out such explo-
- ration project, and also that of the person OT persons who will supervise th~ operations. ' 

6. _Estimate of costs.-:-Furnish a detailed estimate of the costs of the proposed work (you will have to use a separate sheet), 
under the following headings. Add the totals under all headings to give the estimated total cost of the project: 

(a) Independent contracts.-(Note.-If the applicant does not intend to let any of the work to contractors, wi:ite "none" 
-after this item. To the extent that the work is to be contracted, do not repeat the cost of the contract-work in subsequent 
items.) State the cost of any proposed independent contracts for the performance of all or any part .of the :vyork, expressed in 

·terms bf units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard 
of material moved, etc.). 

( b) Labor, supervision, consultants.-Include an itemized _schedule of .numbers, Classes and rates of _wages, salaries ,or fees 
for necessary labor, supervision.and-engineering and geological consultants. -

- (c) Operating materials and supplie.s.-Furnish an itemized list, including items of equipment costing less than $50 each, 
and ':Power, water and fuel. 

(d) Operating equipment.-Furnish an itemized list of any operating equipment to be rented, purchased, or which is owned 
-and will be furnished by the Operator, with the estimated rental, purchase-price, or suggested- use-allowance based 9n present 
value, as ·the case ma.y be. 

(e) Rehabilitation and repairs.-Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs 
of existing buildings, installations, fixtures, and _movable operating equipment, now owned by the Operator and. which will be 
devoted to the exploration project. · · . _ . · - . , _ 

(/) New buildings, improvements, installations._:_Ftirnish ·a detailed list showing the cost of any necessary buildings, fixed 
lmprovements, or installations to ·be purchased, installed or constructed for the benefit of the exploration project. 

(g) Miscellaneous.-Furnish a detailed list showing the cost of repa1rs to and maintenance -of operating equipment (not 
-including initial rehabilitation or repairs of the Operator's equip~ent), analytical work,. accounting, workmen's compensation 
and employers' liability insurance, and payroll taxes. . - ' ·· 

(h) Contingencies.-:--Give an_ estimate of any necessary allowances for contingencies not included in the costs stated above. 
NoTE.-No items of general overhead, corporate managem!lnt, interest, taxes .(other than payroll and sales taxes), or any 

other indirect costs, or work performed or costs incurred before the date of the contract, should be include_d in the 
estimate of costs. _ 

7. (a) Are you prepared to furnish your share of the cost of'the proposed project in accordance with the regulations on 
-Government participation (Sec. 'J, DMEA No. 1)? 

( b) How do you propose. k furnish your share of the costs? 

/ D Money D Use of equipment owned by you D Other 

Explain in detail on acompanying paper. 

CERTIFICATION 
'' 

The undersigned, whether a·s an individual, corporate officer, partner, or otherwise, both in his own behalf and actil1g for 
the applicant, certifies that the information set forth in_-this.-fo.rm.-and accpµipanying papers is correct and cpmplete, to the best 
of his knowledge and belief. · 

Dated ,~l!L?rl~-Ot--{)---------~----~-------. ----------- --------------3' 195 __ _ 

·: .. 

.;.:·· 

• -- ··.- ----- - - - - - - - - -- - - - - ---- - ::-- - - - ---- - - --- - --- - ..! _ --- - --- -- - - ---- ---- - --- -- --------- -

Title 18, U. :5;·: Code (Crimes), Section 1001, makes it a -~rimirial offense- tci 'make a' vJmfoif y false· statement o; representatio~-to any depart· 
ment or agency of the United States as to any matter within its jurisdiction. " 

U .. s. GOVERNMENT PRINTING CHIC&'.: 16~60551-1 
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c) ,i"res;Wfmt 
Trot;, etH'E:t' 
Socrct~r;; 

C<?t'.)l:'·'t1c $. l1fi.nocl-;, t:iox l.J.V(, G.r·nnte $ · t .[:". 
l'.r.mr•1J;A,) llc t~~'i')")(-lr;' . :~·~~c l~47, r:ni,rrtr,, t1 .ri. 
D. :rr·. P~.ollicn, C1~Jlltt~JJ 1 ;; .i-~. 

4. e,) Tldc propex'ty, h'I .PU~~<Jnlcy County 8 f~f;''·~ r::cihic;o. Nt'.Y t;o n~rA;11cd 
in th.a f ollm·;inn- rirm.nnor' l) ~r~~:vol t[.rce'' ff i lr n t'8 Dt on U. iJ. ,i~fE 
f"rot"'. t~nc town tJf ·~;·rnnto; 2) 'I'urn 1north mi U .i,). ~:53 ( tbn S:.:in L~.tf'.0 
hond.) rx1d (10 clovon ~iilG1G tJ let'i.7 tho vnlloy fl·.:)~ff. fr1·.J.~ ~'oac~. t?~crn. 
cwc0nd n e r1 ont.l~r olopln.rt p"'rt ion of th2 Entrotn Zf\~'l<:l nt,(Jifl.t'1 O{';>t?:.l':O for 
ri,::;9ro,dJ.Ns te ly ~\ \~:ll(s r.,rvC c.1cu("cnc-i.G u~o:n t.hl.::'. l;z o~(I. ::rcti l.J:t.o 1.J.1 rcr:rt~n?C 
b€Jnch: :; ) Tu:r~1 neiy·tr'"t;'cnt t?~t R ~1c:ll C!'.)nr:trurtc6'. <H.'lttle>-c"ur.:r{it'.:r;CJ fol:\oi<i 
t.h'l most r:iro'fl'.\h1cnt "'r':\''?cc3 r,rx?{l p::i,ct nur:icz~1:rno o~'Jcn "'it r:i':-~J vnO,c;?'~~rctiln,<j 
t.l\rnrrh~".:i ont'rt . .l..tilono for e·,1·~1!'.0Xi.tl'!nt.ol;v f41;Y., rrilcc.. 

It t0.c t.r:i),~t;J'- ·M:>'" Ivt11G.fl t.0rvico tvy.r::m i;v;ri,tc l7r t.i'·~:• ;:;c::i,r-c t{) 1:.':lnn 
tl"if! lr1nf'>G. '~t(·Jr{':f''..r'f.~, .~Jr.21;;! f'J'(:oJorl(': r::.nr> ,l!,'3~ 1 .~.21rrl !Jr'<'X'J1ine n 1::.tl !?1~ 
'?l;yf>icctl do'\Y~l<F;~:.c:('t. b:1.&" t::.·cvt e·:;ipnlctco. 

c) 
.,.. ~1 ~ 

b.v .:\ .• • 

l) Fe:\ V(a,c.b le 1-0cr· t.:tor~. 
V1rttM'~.1ly rtl.l of U:'.~ lD.!'f'.C mlnct:· "':1rd '?:;lo~l':cd {JUt, OI"C 

bet: 1.~G of ~he;) Cr·c,,'!"ts Dirit.rict ~!'0 e.lt,uC,tc<l r~t.'t.'l·~r:f~fl Z"~V;trit~'~Z:?. Lut¥~o 
and !?,?'CJ'.l.t.s Lest\; c:. f:lii:it:~~cc (}f o.bout 13 '.fK>l1Ee .. (fir~. 1) 'the o~tc:ri
elon ()f t:td.o ~"'<·n:n:>rt r:>lnct·cl t:olt fr)'!' f~ .. nir'tlT :-.ill.en t·; tb'' f??I'tl':-
ttont, cont3in~ Ec~ttcrtl prosncats. ~o ~aj~r ~c~oe1tn b~vo tee~ 
dt'VClc:i;:>f;fl. in tL1o c txcect.1tm.. t.;r;;u.tt.Cf\~t, f;f :1r~1r:t0 il.'Cl~1 0 f'J)l' [.:J.7):'.J!''.}zd
w~tcly f{.\Urty i-d.loo, ri.m::H''rouo urc:niu.m nh'f;Vttitl'.''lJ l:~~vc~ !1.l~Cl teen {'.~ ic·.c~)Vf'f'
oa. t11. tr 1).''0 mroept l·:>n of tt.o Jcc:~·;iilc l:jn_c of t~nc~rf'HT'.'i~, Yll.1>' n.~)nr~Pcl
~J;lE' torn:t~'\7(2· 1 ~~:f) 'tiu··:n de!vclopr:a.. '£r:c '"l'1';rn.1r-rt~~ f1~r 1·;tlc1~ Q,'i,!'.i if-i t1.ot~ctfl 
1~~ f.'.lttu~tn'.'. in tic f:ontrGol r:iort/ltm oi' t.bo m~ln. 'Oif\:Jdtict:i~rc 0rYri. !t 
1 tr:c. nr'm~r!;ly Eet~on(\ th.' r~""l-~C".rr,rrt rtir~c.1:)~1 'W~'.lt,. 'I'.! c ''lro.ly ~t.5J1:ccr;'t 
:rco;CJ0rt.y kl~1.cb k':'.'G bee.I'! 0:w··,1r.n:0cQ, 0r.nt~ Fe •e .:cct1ci:~~<5, Cf.f1'1tr_i!.Pft 
,-::.'t~'.'.lu.t 30,oco t,o:rrH' of urnl:)tur:1 oro. 

2) J.~r•.r.c ::;f ( :tplarnt, lr.:>n 
T'O--,,-, {•~ ••. ,,,, '!fl"'~')"" ~-;voo l0 "."I.,,..,, "'f')""' '1'17•,· t7:"..·~ c; t'.) ~":'"'"~"".fl "·"·~}, t:l'f' .!>.'>...· \,.¥\. ,,J I _w..c-J ~'- _.-t<il,, I ~-~,_ ... ,!),. .,&,.;:£:,:.,..,.,...,,;> ~&..-!!.~ ... ,f:,L '>'·.41..Lf . .,,J/'-. ,..>V~ (.,J~J J, __ ·' 

rl1@6.ilte 1imoot~:r:c 1~. tLC" ~:cn"!''ltl'."'•51 f'?!'lllr'..tt1'lfi• tr!r'C i'<::rf':tc,rm fOl'IT:LY~'JlOR~ 
io t.:i,f:'>l'YUl"''it:W ;'1rcntrr ercf.'n:~ ic i.E''r10f"t?,r::cc, i'_cnt ti:'~C lmlY..:. of dc.~vcl/'.l~:}Cd 
Oitc l:l.n~ t'l tr.ln. t,tc· ·:·ot:ilto l l!'"':catone. 

Cn0 of the m':n,jor re~),tHY!:1f.'l for" ·trX' X'nr~u; (te.v(';lov.:m1r;n.t of 
th0 (h'~.nto D1r,trlct l.l'.} t,lic ce.&.ie ir:ltb wbtch t,tc Toollto l:~.wcnt'.:)rw B::ty 
to oJrDlored. 1~tc lirnotiC:::;nc irJ the' mont .r·omist.ciut t>oc'i: in t.}1.fi Jm:ncri!c 
Gcction nll'!d forms e. r:.cntly d.i!)p.1.nr". hr1n.ch ( 4°) tu1.d<1x· al,·e:...,ll<w· eovr-:r f . .,;r 
an much n,~ o. h~,lf t:'ilc b~of.~ :fror'! ti;;e 1: lf!trcdf'. tim"J<:?. st,0n1:l t"lm. 'fhir 
f0,atu:re i~ t1oll c:Jcmt);nintx'fl,icd \'.;y t,he fr.ct tr2t th~> dCCQOflt h::>le .~1>r>·n ... 
poccd on tl1lf} y:ri:.1ricrty, 17CO fc¢·t lcl".C:t fron ttc, ri?in, 1~~.~'l l~tYt 40 feet 
ovcrhure.cn to ;oenctrt;i,te. T!'",e l(5 fr·ct, t:i:vrrr~1::1c dc,;:.t,}. o:r l"ol<: conc'l.t.tn 
Of 18 fE'E:J't Of OVl':?'"'Ul:''(iCil'lt ~0 fc !)'{', ()[' llY!\E::r;t>JnC t rr11{'1 5 fC•f.•t •:.If tmt1Vl"
lyinf'? nn.i:dotol.1C, :':oro of tt, c o1rc >coriizd"Jr~. lt. c;zn0i1Hx'l t~cr cloll:<:1.F of 
exploration tl';::L~1 r'-.r?.'!J o:tit/cr ::\:nx:. Of C0'.\?"rl(.'ltit~:-type C,C[:)OtJit.13.-

ED_006270_00000674-00165 



• 2 • • 3 ) ~=1~:'h-nrr~dc tn·e 
1ft.e ura:nJ.un n:.lm:;r.?J~© · :.Jf t,bG: ble:rril<:ot.-t,~n~o o-x•.e; d.€fJoo:iL to 

t.r.1ttie,lly P).ncO. in troe,11t.o l'lrncntonc, ":Jtl or cloae t .. o t.ho l"'i~~;, cor.1-
oictoc::: of cr,:r'not .. :i tc, tyu.;,w.~rn.J~r11 to, o,nd tRro.nop'l.t::lno, Hl t,b lirv:nl!i tc ,. 
!~crnc.t1 te, eJ16 conrnf;lly-cr,yr.tf'.llino cr:lo i to. At dcxrt,~, ~im;q f?'on the 
t'im, tho t!'lJ:.tove o:iddc-t;nK; m:lnor'nl~ ttt'c in looDOI' o,c;C!lnnt 2r::6l lt\I't'Cl" 
cmnttnttci of' -~0ltcbl:l1.:1rHio~ flu•:;rito; P.),D,:i:'lt<:;• c,v'td ;".1;7r.1.t0 tw00 <lloce:r·rmblo. 
'fim tl'lmi?i;;~ of cnr!~.01'1'.J .. t,c nrfi :~r<)~:'iorr11t ~ilon."" tt;E" rim of Sccttc.1n22 c.nti 
o:n orc ... ~~r·:~_.dc :)roe:-,nct in ci ttmtcd b<. err. c1rt>oyo nee.:!' 'thE· nox"tt\ 1tnc of 
t~bls f.H.:CM.cm. (fie".. 2) 

e) A,1')) t:::.'btir.:.tic.r:.t rn .. 1p~il~ of cbC~/' lo.bor i~ c;lJ'Qilt:'J:,l(f' :1ll t),::J.o 
ax'0n.. Tbf' ~.;"'vr..jo Xr>dit','i';;C ,;,re~ e1i'co11cnt f'0r r:irn;::d~f':...,. 1"3!i:f ;~c,lr.d Gor't.,in:·· 
'l'h<: f\~nt-em1n c1f t:··c f1rJtn·ite ::~lm':n i:.'1 'th1;1 DJ.:·r:r:i. tc.ri PPJV~.t:oe. () cvrr· .... 
~"'1""" f'{' t'\t_.-111,~1j "'''~;:'-~(~<:> ·_;::1A• .• •r(("" ~-"~"'·~••r"""'C~ •!.'irr'I-,!'·',,.., .,,,,,;=-; .,,,_..,.,.,"'!:'.7 <".>n...,~'."" 'i'IY">l".'I tJ .. \_:~L· "'"-' 'l.}i_..,.,..J;...! ..• :1_,,..,;"' •. ..::")_._, 6.t";,,:t• ~"-..J'l~L,-~, ta-..-.i.Al\...:J\.~,,, .• "· ..• -... • ..:.'>·;. ... ~.1.~f l.......:>.:.!t.,_ \?A.',\J:''-.•...,'b :"Jl-,_vi:.~,~ C.J,.\.'\.,>" 

nvC'.1.1~1:10 nt r~·r\"'-:r.1.t,o. :t<:icxprinnl«rc fu01. ~·~n t:c @l:t.c.'lncA::' r•t ~"1°'.1€' ~r'ct;itt 
~~1 ~~r1n~~~ ~1~~~ tA t~~ ~1,, ".1·~ A~~o~+ nll ~1n1~~ ~nA~~~~-~W '-;.(I..,..., -&1.;; ~ .......... ·&.~~ \ . . ~'i-..;"'~~...: .;.,t"l,-.1 \:.,;~:..'-I _ ........ ..t.~·~' t~ "'~ /8 b&Ji.c· •. 'ti<~..;i,u t;~;;. ~- .... '""'··-~- ,_,,·.: _ll_ •. 1.,~·,~;0-~ ...... l!:"-.'ArY 

f1 . ..,.·'l11'"' "n'"~~"·t·,~~ .<':""1,.....,.,,..~,--~.,,.." "'*" "l°'"·U""''",...."'""'"'""' ~(": ""~..,,,,,, ,..,.,.,,..t ,....~, r~"""""'""' ..,,..4;\ __ -..,> ~:~~;..jlt~~ <...~~'.;.) "'-' ... \.,;.,_." ".~li ~-"•'_, -~~.11,..) ~:.·,JW- i~. bit• 'b t,·l~;.z..,·,\10~ .... , !..,/. f,·!..-i..0(-' f{,.1'.'..-t;.,.I t; ·~g.J1 ·~.;\'·J..·· ... ;t~\~O>t...J 

over li.$. '.'(6. A u0tcr>. t-:elJ. 1.s r.n:·i:cE'lt~t ('H;'t Dcctlon ~~2 .. 

5 .. b) f.•'icurc 2 i11u~':,1•0,i,cH <,:::..t:0 t:c&it>ctl nor:;.:. It la •o:r~;1oo!!':D tl<'l.t~ Nlil 
lnl tlo.l lCC f~;ot (':t'i.e, '(if 207 }cOl(3G p ovcr~~~3,~1n l~3 .oe fcot, :1n ti.cptt., 
be con;:plct,cd ?lt>~t. 'fl':;C' fl:1.cpo01.ti-:Jn flf r:olc:,;n OYl. 50 m1d 25; foot contc1n1 
ot~ll to dcto:r·~>211\:LO(: ~"J/ th .. '. ~'CEmlto eib'tm:li.".lf,'(11 Ly ~Le L;:".l tln.7. :'r·l~ .• 
'")"" .... "'"tin'r\t"'l"f 11·C'"' o·f' 1-~'(• ~~'"'JO'"' '"'""'·~11•'t"' 1""' °11'''""" nAV')+l~'"'l <';•"''<i•'::O t·"""f'; Af ,,,,,F•, .f.~,., ]~::"4- \14 .• ~~:\,,_ \~1 J t.:.. 
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Ot'..f.'X1.to l".;;1r;tr1ct 1-.r::vc r:i~rt-n:.i f':tl.~':rc:(~, :t"<J.y crim-:t.s nk';:m't t.l·rl.C i,lnc~ t1:o:t'.i of 
ttc bc.clrpr:'.1'' . ..J.!:d C'Ui1t cf t,~,.~c I:~:ol(~. Apply.in~~. tl':tn t":;,t1n, {nc:cc r1°. 3), 
205 .66 t?ffcot hol()t'.'. 011' ~;o f('.'ot cont.or·~~ ra·o o.r<ticic1m,tod. !fcD, pcrcr.>nt 
of the holc1a _ crn SC foo't cc'.".'l:tcx·r. . contc~ 1ir>st1. 005~ UJ08 of' bott,cr'. .. 0'.n 
t'r·io ba.f:lls. 213.25 lolco (.';):J. ~5 :foot C('Yttcrn t\rc ant,tt'li:_x\tf1c1. Jm1c:r't~l 
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4'P«n ,,_·'t:'I" ,,_._,, lf". r~·l"'l.'lp nr"-.10.+A<V • ..., 7,-1<. ........ ..,_;-,'IA A'A~~ .. j-""I'?> ,,,,_,,e, ~Le ,,_.,_'>~•<'~ f">i;,;~'·'"'-'~Am""ll 
c~ llJl'J.. !·.J.r... ~.1 ~...;. t '., "-" . -..,..-~1' v ~ t.:, l c.. ....,-;\; .~' .... :.: • .t ~ -l';. 11,.J \.--1v1£. '' "'·' £.[t . .b~.J')~,..;. l.1;'.) \ .• ':> n-". "'; .. ~. ..,_.,.,: ,4 ,. ~i v 1W.'b..,._.. &. l.J31".'0'.I.'· h,;....,.: •• 

cxpcn~ci :le !'~ot ol'.?,ro..nteC b;r U:c rn:v;ll 7}ot1 o t:;f tiif>r.•t;'t~w; fiJ>unc\,· i!\ t~-:.io 
l'!'.fi.".'mcr".. (For cn.'Jrrct':r of :'ln~")occti: cirllJ .lz~:~ soc '.Petlri' 1. ) 

!t lo ;oro:JocEd ·\-,~·:i:t t:'(ili~x1eo ~A1 ?l"''>f'f'tl. on. 'K'r'<;\ i.(.:"'''{"'.:orlc lO'.'","ir"\'' 
i'r,.;r.' t:•.?l1•1t' om. 100 rxr'..1 SC -C1ot, ~oZ'.tcre.. (of"c (:;t0ct (Yf?, ·c,~·:1· vc.lnc of 
t·ndJt"Ji:r."t-:tr,:te !..o.":vinr~.) ··n .. ( l;.T .• C .. 7::·.::.o r .. J.rr"""i 72 '.'' tl"Hf':: lr ·~'\"*ls· nX'ct!. 
e-~:6 iC't"H) Y0ilt~ric~,f'f';?;;t 't"i' '.~;·y·f;p~:~· ·UT AOt'v"J,t;_, t>}6L-S'tit C~.-s:rr~·c., •;:)!-.. o 
c•utt1rx_r"fl ?:r~:?'' t'~ c ~:O f("'ct, ef ll1°n0t"."1:•C" 1.::'l 1.~ .. 'lc~ n:-:. 25 ;;'1;:,wt r;et:"l.?;C.!'® 
C~\':',11 'be- <10 llc:c tu:'. t', t tl") fi::H.Jt ltit;C:!;'VC'.lD lrV'O t,l·f? ;"'JO!'f:'., t'.'n1C'\ @f. t?';cpc 
cvttinr:•n 't''~~i~h ntoi-.· rJ.J7·t.H''i''".,l rti.tJ '.1.or,ct :tvl ty oL~ll le r rd 1~!f3t; t,r·~-~::1lly 
,,, ,..,_,..f"I~~,.._,., "'"" /).-:.•.:" ~ .,,,.-; + '" 1"' "'?:"['"''" \/1-._,,. 'P'"',~1r, j,~,.,, ~?•' ,"~"'"' n}-~· •"cl"'t""'1 ~ .. '1? '"'""'"'".'·1~""""' l . .:.L.,)i.4, . .i 1,_V~·\.:"'..it C...,~ \..~'l._::J1 • ..c.....6-;.4l~\. ·.) ~~~'. .-'(;..:,:::, ,of.(l"\. 'k:~t.,_,_\~'.,-.>\;·~-' Vt·..-~r::,:'>\...W \..-..P~·~,,.., . .._..i !,;:...,'f,,.<.:. tJ.·. ·1&-":~Wi.:"}...ib·i 

1"19, .. f"i (..J ... ... .,. .. f.~~. ~~ . '-c:-
C. IGd rr.:t:lO!';)\"';'.r',~'i(: c;:.r:.:-,',yJ::w, 'i~~,(~'r~·~y 'gl'.'.t:tt':Ot'." Ch'1'.'iC!'l1 :"',f~'f.\:'.\y::I """·""lI ~" '.i:Url 
or.~ cu'r,:,t:lrvrrn, 

cl) It :'lri "'-'ro-,'!:lmcc.1 t,}-,n.t U"?c Pour {k:1t·nc:ro Lg9lor·ntlon Con?nliij.7 • 
of C-r.~.nts,, ~'Jct1 rc:nioo, Uf'J.i0rt::i!".'.() r.\11 d!'illinf". 11 l''Ot.:Jl0r00 lc V'.)f'Y':'.t :".HJ.i''IVC>Ji'"" 
ln.7,. noc':l'l.!ra.t}.~rr, t·1"1

,: E\tf0Yfl~'V1r..icn .''unJ"'"<l'vt~i1 ln thit::1 f;)TO~·'f'C,:?'. ~XI Irvix1t' 
.,...-,..,.;.,.~ ........... ,.,t "'~" ""'?''"'¢""" r<" t1·""" <~'')1""' C·"'"''""CY'rc' """"'''l""'~"•]'""rm tr1,,. '"''•"' 1f<•,,, .. "'"'""'c~ ..... .,.;{.,,, ... ··~w~~~;: .• r1 .... _.,.a, , vv•• .. , __ ~;,,t . .i • ..., ~Ji.2,. ,i.~- .~', ... !.£. ot.)'.::.·.~'i·.:·>ti."~ ,"_.,_.z~ :~' .~.1.l'.-·<....;L"' 1,,. .. .J.:.~. V 1u • ':._):n_··, l--Ph ~,; !.,,;).£ W.2:_···h#Gl :\:.:~4 

nvf)O:'Vi nor r;f t1·:'u,; ,tJ:':)"'.:>'ft'·c.~'l t~\f:', l>1x~ tbc" f'cll!'JlJir~0 cir~:crclc•~m~., 
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o .;, -'"'~·6"- '-'H ~·.~ .. ·-''~">• .,:1.c"'• -'"'' -"-""·'·'·,)! ,,,4-'J:i'·~·"''-'i~ C•-'"' - . .\.;.:JL "''""', . ~·"'~ "~ 

tl~o C·:~-~"rtJ ·<f tli'~c r1rt;r:.~0r;c~ti :'):,·\j\~j(··t:it ·.lrJ, ~.~·::::l;1t~~.::.~.c.c; \.-'~.~tY-~, '·t~:r- rrcr.::i~.1c._t~i~:;:~::.1· 
on C:Yvorn~1( nt :''.X"rtic ·; :;. t.iCDr:1. 

~~). ~:~~r,_:-;r2.t1 ~\.10¥.'q;~, I~1,c. 01~·cJ~'·:o ~~·re t,l·.J: tJ:·~t--c1 ·~·:.o_c., .. 'l'.~g-- ~'-e~~\) .. ():f',?:(.~r'r~ ~:ri.~ll. l~~ 
~')'!'."')'If h' f?'l.~. 1rt """'.:':11'.iO:f. 
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• 

The area proposed for exploration covers a.bout 43 acres situated 

in the extreme northeast corner of Sec. 22. The land in Secs. 15 and 

23, which immediately adjoins the subject property on the.north and 

east, is either owned or controlled by the Atchison, Topeka. & Santa Fe 

Railway Co. (figure 3). The applicant company is producing ore from 

another iea.s; covering a portion.of Sec. 26, T. 13 N., R. 10 W. 
- . 

DESCRIPI'ION OF THE DEPOSITS 
..... -., .. ..,., ,,. . ,.., "",~,~·~~,,.· ..... 

Uranium mineralization in the area. under consideration occurs in 

the Todilto limestone. This f orm.ation is a persistent gently-dipping 
' ' 

bed averaging about 20 feet in thickness. The tract proposed for 

exploration is underlain by this limestone. Its irregular outcrop 

marks the western and southern boundaries of the project area (fig. 3). 
~ . 

.Erosion has completely removed the Todilto limestone from all of 
•. 

Sec. 22 with the exception of the extreme northeastern corner which 

constitutes the area proposed for exploration. Except in the 

immediate vicinity of the outcrop the favorable bed is usually complete;J.ry 

concealed by varying thicknesses of o~erburden. This is not only true 

of the tract under consideration but prevails generally throughout the 

district. Although showings of uranium mineralization a.re not uncommon 

along the outcrop of the Todilto it appears that very few of the 

district's more important ore bodies have been found exposed in this 

manner. Closely spac;ed blind drilling has been the chief means of 

finding and 0ctitl'.~the present ore reserves of the district • 

3 
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No drilling on 25-foot centers, as proposed by the appli-

cant, is suggested, as it is believed that drilling on 100-foot 

centers with some so-foot offsets will find most average sized de-

posits or at least suggest their proximity. Closer·spaced drilling, 

however, probably would be required to obtain a reasonably accurate 

appraisal of the tonnage and grade of deposits and certainly would 

be required to develop them for mining. It is believed that the 

applicant should be willing to do at his own expense the work he 

considers necessary to develo~ ore for mining if the greater risks 

of exploration have already Qeen taken in the DMEA project. 

The applicant has proposed to take no samples from the 

holes drilled on 100- and 50-foot centers, but rather to rely upon 

radiometric determinations by in-hole logging equipment to select 

e 'the holes to be offset. Although the Ji.EC field personnel have recom

mended this practice, and it has been accepted by the DMEA examining 

team for u.se on project~ already studied, a more critical analysis of 

the logging method shows that it has not been thoroughly tested and 

proved. Furthermore, the AEC does not have the capacity to do the 

radiometric logg~ng on this project whereas they have promised to do 

it on other DMEA projects, ~nd the applicant proposes instead to use 

unproved logging equipment. The examining team therefore recommends 

that, in addition to the proposed radiometric hole logging, samples 

of the drill cuttings representing 2-foot intervals throughout the 

Todilto limestone be taken from all drill holes. This sampling will 

of course increase the cost of the project, but it seems necessary 

for the present in order to ensure obtaining adequate guidance for the 

drilling and to establish the reliability of the.logging equipment. 

8 
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TO 

FROM 

E. Wm. Ellis, DMEA. Member, Uranium Commodity 
Committee 

Arthur P. Butler, Jr., USGS Member, Uranium 
Commodity Committee 

DA.TB: March ?.'2, 1954 
,) .. 

SUBJECT: Final Field Team Report DJl>'.!EA Docket 3225 (Uranium), Ira N ~. Sprecher, 
Gallup, New Mexico, trustee, applicant, Group Claims, Sec. 2, T. 13 .N. 
R. 11 W .. 

The applicant applied for $4,000 to explore the property 
identified above for uranium. The property WM examined and the 
application denied by Region IV., W .. A. Carlson, Acting Chief of 
the Grants Sub-Office, u. S .. Atomic Energy Commission, accompanied 
the examiners and agreed with their conclusion that Government 
participation was not warranted. 

Parts of the property are underlain by three formations, the 
Todilto, Morrison, and Dakota that are host rocks for uranium ore in 
the general area surrounding the claims. Most of the applicant.rs 
explpration was planned to explore the Dakota formation. The examiners 
found that black shales in the Dakota are slightly uraniferous, but 
found nothing to suggest that uranium was likely to be sufficiently 
concentrated to form ore bodies. The Morrison rocks on the property 
do not have features commonly considered favorable to ore)and explora
tion by the AEC in an adjoining section suggests that the Todilto is 
not sufficiently favorable to warrant exploration at the depth that 
prevails on the property. For those reasons, the examiners recommended 
and the Field Team denied the application. 

I concur with the Field Team's conclusion and action. 

Copies to: E. Wm. Ellis (2) 
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••• • 
Docket 

By: :Michael Ching Date: August 6, 1957 

1. Docket No. DfilEA-3632 (Uranium) 
Contract No. Idm-E797 

Operator - Colamer Corporation, 
Commerce Building 
1016 West Santa Fe 
Grants, New Mexico 

Property - 27 unpatented mining claims, State Nos. 1-27, situated in 
sec. 8, T. 13 N., R. 9 W;., N .Jlli.P .H&B., McKinley County, 
New Mexico. 

Operator's Property Rights: Lessee. Owner's Consent to Lien signed 
by Thomas C. King and. Phyllis J. King, Arthur W. Hyde and 

. Vilatie W. Hyde, Lee Roy Cosper and Jane Hyde Cosper, 
J. V. Reynolds and Jean Reynolds, and Howard Deeds, a 
single man. 

2. Contract (Short Form), dated Nay 17, 1955 
Final starting date, July 1, 1955 
Actual starting date, June 29, 1955 
Contract completion date, Sept. 15, 1956 
Termination Agreement, dated Jan. 22, 1957, effective July 20, 1956 

Work Authorized (as amended) - Test the Poison Canyon and Westwa.ter Canyon 
sandstones of Jurassic age by core and non-core drilling in 

ED_006270_00000674-00187 

3 stages as follows: 

Stage I - 78 holes 

17,125 ft. non-core <lrill:ing@ $1.54/ft. 
7,460 ft. core drilling@ $2.80/ft. 

20 chemical analyses @ $5/each 

Stage II - 70 holes 

15,750 ft. non-core drilling@ $1.54/ft. 
4,900 ft. core drilling @ $2.80/ft. 

35 chemical analyses @ $5/each 

Stage III - 60 holes 

13,500 ft. non-core drilling @ $1.54/ft. 
2,850 ft. core drilling @ $2.80/ft. 

30 chemical analyses @ $5/each 

$26,372.50 
20,888.00 

100 .oo ~~4 7' 360. 50 

$24,255.00 
13, 720.00 

175 .oo ~~38, 150 .oo 

~~20' 790 .oo 
7,980.00 

150 .oo ~~28,, 9.20 .oo 

Estimated Total Cost of the Project •••••••••• &;lll~,430.50 
Government Participation@ 75% ••••••••.....•• $85,822.88 
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-6- • 
exhibit predominantly fracturing transverse to the fold axis while the second 

would show longitudinal fractures predominating. This criterion, or whatever 

other criteria. would be found in its stead were to be applied to the Zuni uplift, 

as an approach toward understanding its origin. Then the other structural charac

teristics of the uplift Ytere to be considered for any additional light they might 

provide. 

SEecific Proce4ures and Data 

The following structures were studied in the field as exmnples of smaller 

anticlines of known origin: for the laterally compressed type, one anticline in 

the Woods Hollow Mountains of the Marathon folded bel.t, west Texas, and a part of 

the Wills Mountain anticline in the folded Appalachians of northeastern West 

Virginia (a study done independently of this contract); and for the passively domed 

type, one laccolithic dome, Maze Arch, in the Henry Mountains of Utah. The data for 

these and for the Zuni uplift are presented on the attached maps, and the procedures 

and data w.i.11 be described with reference to the individual maps. 

Maps of the Zuni Uplif~ 

Ground Samples of Jointing, Zuni Uplift, New Mexico: 

This map gives the most general picture of the Zuni uplift. On it are 

included as many of the major faults as could be compiled from other sources, in 

addition to those which were observed in the field, in the course of the joint 

measurements. Faults in the pre-Cambrian are taken entirely from the map of that 

region made by E. N. Goddard, et al (1951), and faults of part of the northeast flank 

are from maps by the u.s. Atomic Energy Commission geologists, Grants, New Mexico. 

Geological contacts, shown only where they could be confidently identified, were 

transferred by pantograph from controlled serial mosaics. Beyond these features, 

the map represents essentially a plot of the joint ~· It cannot be :regarded as 

a complete indication of the jointing mich will be found in any given part of the 
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UNITED STATES • Of!flC~AL FG'U! COP( 
1 DM~A 

DEPARTMENT OF THE INTERl~mvma AUG ~ 10577 
DEFENSE MINERALS EXPLORATION ADMINISTR,G;i.UON ~ " 

224 New Customhouse ri»~TE I J~\ilTlAlS I ©©@~ 
Denver 2, Colorado _a_/~ I e_/t_ 1.9>.:?0 

July 30, 1957 
Memorandum '" !#-I~-· 

.. . ~~D 

To: Chairman, Operating Committee, DMEA 

From: DMEA Field Team, Region III 
i 

Subject: Docket No. DMEA 3939 (~.EID), Contract N .-. - ,.~~061!\===IJ 
Maehinery and Chemical' Corporation, Westvaco Mineral Products 
Division (Sec. 7, T 13 N, R 9 W), McKinley County, New Mexico 
- FINAL REPORT 

Enclosed are the original and two copies of a joint final engi
neering and geologic report, dated July 1957, by H. F~ Albee, Geologist, 
Geological Survey, and w .. D. McMillan, Mining Engineer, Bureau of Mines; 
and transmittal thereof, dated July 26, 1957, from J~ William Hasler. 

The original and one copy of the Operator's final report were 
forwarded by memorandum of January 17, 1957• 

The contract was terminated before completion of all the work 
provided for, by a TERMINATION AGREEMENT, dated January 9, 1957, which 
was made effective as of the close of business October 31, 1956. 

The exploration work completed under the contract consisted of 
the drilling of 22 holes, aggregating 4,317 feet of non-core drilling and 
1,157 feet of core drilling, and incidental allowance on a total of 5-,474 
feet of drilling,at a total accepted cost of $10 1091.41, toward which the 
Government contributed 75%, or an amount of $7,568~56~ 

Final payment to the Operator was processed by this office 
March 5, 1957 in conformance with the Report of Review of reported project 
costs by the Contract Administration and Audit Division, DMEA, dated 
February 20, 1957~ 

The exploration work completed did not result in the discovery 
or development of a significant quantity of·uranium ore; therefore, 
Certification of such under the provisions of the contract is not recom-
mended. 

ED_006270_00000674-00199 

Ravfowed 'b"f 
DTu'lEA OPERATING COMMXTZ~ 

7-.s-- S'/ 

E. N. Harshman 
Acting Executive Officer 
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lo .In the vieinity of ore deposits the ore-bearing 

sandstones are 50 feet or more thick. 

2. The ore-bearing sandstones are altered from a yellow 

brown or orange to a light gray·color near ore deposits. 

3. Mudstone in contact with ore-bearing sandstones 

is green or greenish gray near ore deposits instead of red 

or reddish browno 

~o Carbonaceous material, asphaltite, limonite, and 

claystone pebbles and seams are more abundant in the vicinity 

of ore deposits. 

DMEA drilling disclosed an ore body in the northwest 

corner of seco 8 in the Poison Canyon sandstone east of the 

Morrison formation by the Colamer Corporation on the State 

group of clai.ms in sec. 8 7 To 13 N., R. 9 W., N.M.P.M., DMEA 

docket 3632, contract Idm-E 797 (fig. 2). 

The most pronounced standard feature on sec. 8 is a 

dorth~trending normal fault zone lying in the west half of 

the section. Considerable minor folding has occurred on sec. 8 

and shows that small anticlines coincide with the axes of the 

thick sandstone zones thus suggesting that these small folds 

are a result of differential compaction rather than of original 

process. The ore deposit contains an estimated reserve of 

about 80,000 tons of uranium ore that will average 0.22 per

cent U308 and 8 feet in thickness. The ore deposit appears 

9 
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to be about 1 ,ooo feet long and av~rages about 150 feet wide 

with the long axis trending southeasterly. Tne depth to the 

ore bodyj from the surface, will be about 250 feet. 

Section 10, To 13 N., R. 9 W., N.MoPoM. was explored by 

DMEA under DMEA docket Noo 4o17, contract Idm-E 94o, Colamer 

Corporationo Both the Poison Canyon sandstone unit and the 

Westwater Canyon member of the Morrison formation were tested 

in the Phyllis, Fannie, Jean, and Deetta claim groups in 

the same section with essentially negative results. This 

contract was completed and terminated without a certification 

of discovery. 

WORK COMPLETED UNDER THE CONTRACT 

Contract Idm=E934 was executed on March 21, 1956 and 

the project was started on April 16,- 1956, with drilling 

beginning on June 20, 1956 and completed on October 23, 1956. 

Stage I consisted of 15 non-core and core drill holes 

and Stage II consisted of 7 non-core and core drill holes. 

Total drilling under the contract was 4,317 feet of non-core 

and 1 ,,1 57 feet of core in 22 holes o Details presented in 

Table Noo I and hole locations are shown in Figure 2. 

10 
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··~- .. ' • UNITED STATES 
DEPARTMENT OF THE INTE :RJ OR OfflelAl lflllt COPl 

.dr ini.strat~rf41 E A Defense Minerals Exploration A 
224 New Customhouse 
Denver 2, Colorado 

April 8, 1958 

RECENEt~N~'\19 1121958_:_ 
li>A1'lf: I fi~~IJ ~" ;~ " . ..,.\?l~fg 

I I 
' i I I M~morandum 

To: All DMEA Engineers, Region III 
I I 

From: DMEA Field Team, Region III 

d -ea - • Subject: Semiannual Reports: 11Investment Data" H __ .._ ,, . 
Quoted below is pa.rt of a letter from the Chairman, Operating Com

mittee, DMEA, concerning a Semiannual Report of a project whose Operator is 
investing additional capital as a result of DMEA ore findings. The Chairman's 

· comments refer specifically to the heading 11Investment Data" on page 2 of the 
report. 

"The.report gives a general picture of the underground work
ings_completed and of equipment on hand, but, aside from the 
s.haft, no investment costs are given. 

"In such cases a.s this we would like to have the approximate 
cost of development openings to date, of the steel head.frame, 
and of the equipment on hand. We would be interested in knowing 
whether or not the Operator would object to supplying such 
information, and whether the examiners have been making direct 
requests for such data. Of course, the Operator should be 
assured that such information is to be used by the Government 
for general statistical purposes only·. 

"Investment data should be presented in such a. manner that 
·it can be carried forward from period to period. Figures on the 
reporting form should be cumulative." 

The comments should be considered when preparing Semiannual Reports 
in the future. We suggest that you review the Semiannual Report file of pro
·jects which are inspected by you and bring the Investment Data to date 
preparatory to the next inspection. Should your next inspection show that 
the Operator is investing additional capital in the project (directly or 
indirectly) as a result of DMEA work, please state under the heading "Remarks" 
on page 2 of the report the response of the Operator to your request for 
Investment Data. 

Discovery of ore reserves resulting from DMEA work in many instances 
has lead to future exploration and development. The full report of additional 
investment data, therefore, will tend to establish the true effectiveness of 
the DMEA program. 

MHM:jy 
cc: DMEA,DFC - 10 

DMEA,SLC - 4 
DMEA,G.Jct. - 4 
DMEA,TtJC - 4 
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531 SOUTH ST A TE STREET - SAU LAKE CITY 11, UTAH 

. DMEA 
October 22,w~;~;~ 

REGION m ~ 
DENVER.COL:QRAl:tO 

Mr· w. M· Traver, Exec• Of"fieer 
IMEA Field Team, Region Ill 
u.s. Dept. of the Interior 
224 New Oustomhouee 
Den•er 2, Colorado 

Dear Mr• Travers 

Rei Docket IJ..'.EA 4411 (uranium) 

In respon$e to your request, we are enclosing three competitive 
bid• for tb.e propoeed drilling of t~ NW 'i Sec. 6, T·l; N •, R.9 W •, 
NM?M, New Mexico. It appears from the current bids in this area that. 
ve could revise our estimated non-core drilling costs downward fro• 
fl•50 per toot to il·25 per foot• Thi~ figure, of course, inclu4ea 
the cost of circulation materials, drilling water, sample baga, and 
oore boJuus. We do not :f'eel that the rate for core-drilling ·ea.n be 
similarly adjusted.· ~ 

' We wo~ld like also at this time to advise you that we ha.ya received 
oorrespond.ence :from t.he Bttreau of Indian A:f'f'a1rs appro'f'ing t.he ve.nad'er 
of iohe Uranium ~iining X.ea.ae on t.he e.boya land from New Park Mining Oo· 
to Treasure Uranium & Reeources, Inc. • We can fw'nish t.he Dohnae 
Minerals Exploration Administration a copy of this approval when 1t 1• 
desired.• 

. ·" 
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From: 

IN REPLY REFER TO: 

E. w. Ellis, Defense Minerals Exploration Administration 

N. E. Nelson, u: s. Geological. Survey 

Subject: Review of Field Team Final Report 
- . . 

The contract, awarded Jan: 17, l.957, approved the ex
pencliture of $-25,832~00 on the exploration by drilling of a quarter 
section of land underlain by Morrison formation; ?©re particularly · 
the exploration was concerned. with rocks of the Bru~_j}asin and 
Westwater canyon melnbers of the Morrison formation as large uranium 
deposits occur in the Brushy Basin member in the area to the south 
(Grants) and to the north in the Ambrosia Lake area in the West
water Canyon inember: 

As interpreted by the examiners, the referenced quarter 
section lies witbin a transitional zone in which, as determined 
by a large amount of drilling, mueh of it mBA assisted, no large 
deposits of uranium minerals occur: 

The property had been explored by 5 widely spaced drill 
holes: Gamma-ray logs showed mineralized material., as di~ 1 of 
the project holes: TWo of 8 stage I holes< D-6.5 and J-ll, showed 
values in excess of 0:05, (0:0~1 and o:055J -g3oa and one of 23 
Stage II holes, C-13~5, showed 2 feet of 0.09'J> U308~ Expenclitures 
amounted to $18

1
444;84; ,,,,, '""~" 

In the opinion of the enmd ners :f'urther work is not 
warranted and they recomnend that the project be terminated without 
certification of cliscovery; 

I concur with the opinion and the reconmendation; 

~.r~ 
N~ E; Nelson 
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DMEA 4411 
Contract Idm-E 1052 

TBEASURE U!WlifilM AND RESOURCES, INC. 
SEC. 6, T. 13 N., R. 9 W., NM.PM 

McKINLEY COUB!'Y 1 NEW MEXICO 

INTRODUCTION AND SUMMARY . 

Treasure Urani.6m and Resources, Inc., applied to Defense Minerals 

Exploration Admini.stra:t1on for assistance in exploring for uranium ore 

OD lots 3, 4,and the SEi NWft, Sec. 6, T. 13 N., R. 9 w.' NMPM, McKinley 

County, New Mexico. The applicant proposed to explore the underlying 

Morrison formation of' Jurassic age by 17,000 feet of core and non-core 

drilling in 34 holes having an average depth of 500 feet, at an esti

mated cost of' $34,500.00. 

An inspection of the property was made on September 18, 1956, by 

a Region III DMEA e.xamiW.ng team, consisting ot Edward W. Buel, U. S. 

Bureau of Mines, and Howard F. Albee, U. S. Geological Survey, accom-

panied by Luke Baumgardner, geologist tor the applicant. 

The property bad been partially exp.lored by five widel.y spaced drill 

holes with mineralized material present in all holes as indicated by 

garmna-ra,y logs made by the U. s. Atomic Energy Commission. No chemical 

assay data were available and the exNDining team was unable to evaluate 

geological features of the ore-producing formations because.of overburden. 

The geology and conclusions were based on previous DMEA. contracts and 

private drilling in nearby areas which 1nd1cated that the property might 

ED_006270_00000674-00206 



contain no significant uranium. deposits. Thirty-one lHA holes were 

drilled on the property; of these eight were weakly mineralized, but 

none showed ore-grade material. 

ORE RESERVES 

No uranium deposits were discovered by the DMEA proJect; conse

quently there are no ore reserves to be calculated, and therefore no 

certification of discovery will be recommended. 

WOBK COMPLlmID UNDER OOHTRACT 

Contract lfo. Idm-E 1052 was executed on January 17, 1957. Work 

was started on March 2, 1957, and was completed on June 8, 1957· Stage I 

consisted of' 2,016 teet ot non-core drill.ing and 1,370.75 feet of' core 

drilling, a total ot 3,386.75 feet. Stage II consisted of 9,694 feet 

ot non-core drilling. 

Details of the drilling by stages are given in table no. 2, and 

the locations ot the drill holes are shown. in figure 4. 

9 
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F'IN.AL DRILLING R:ciiPORT 

~wt s~c. s, Tl3N, R9W, NMPM, McKINLEY cou~, 

1. ·QM!p4. CONTRACT Idm-El052, DOCKET 4411 (URANIIDII) 

T!l'Kli.SURE URANIUM & RESOURSES INCORPOR1"TED, SALT LAKE CITY 1 UTAH 

During March~ .May and June, 19571 a. total of 51 exploratory 
holes were drilled on the NW! Section 6 1 Tl3N, R9W1 NMPM, McKinley 
County, New Mexico. ' 

These holes were drilled under the provisions of a joint con .... 
tract· with the De£ense Minerals Exploration Administration and 
Treasure·. Vranium & Resourses Incorpora.ted, 531 South State Street, 
Salt Lake City 111 Utah. This contract Idm-El052, Docket 44111 
provided that the DMEA would participate and be responsible for 
75% of the authorized costs of the drill!ng project. 

All holes were collated in the thin mantle of Recent alluvium 
that imr.aedia~ely overlies the Mancos forniation and were. bottomed in 
the upper five feet of the.Recapture member of the Morrison for
mation. The i1estwater Canyon member of 'the Mor:ri.son formation and 
a possible ~ongue of t;he ¥~estwate~ that extends into the overlying 
Brushy Basin member (locally called Poison Canyon) were the dril-
ling targets~ · 

The drilling project was divided into two stages; the :first 
consisted of eight drill holes that were plug-drilled to the ap
proximate middle of the Brushy Basin member and cored from that 
horizon through the complete underlying ~estwater Canyon member 
into the upper five feet of the Recapture member; the second stage 
consisted of twenty three holes. that were plug-drilled the entire 
way to the Recapture membe.r ~ w:i th two-foot samples collected from 
the same intervals that .the first eight holes were cored. All oore 
and cuttings were properly labeled and stored wi~h Four Corners 
Exploration Company a few miles west of Grants, New Mexico. 

The following :ts'.: a .. sµniruarf or all of the authorized ope:1'ations 
and their cost~ incurr~d .;during the operation of the entire project. 

OPEH[\TION UNIT 

Core Dr1ll1ng ft. 
Plug Drilling rt. 
Standby time hr. 
Chem. analyses ea. 
Core boxes ea. 
Incidental Allow ft. 

n "' 
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TOTJiL . Ul\/IT§ I 

1.370.75 
11710.QO 

10.5 
18 

112 
(Stagell) · 1396.75 
(Stage.2) 9694.00 

Totai Project Cost 

page 1 

TOTA.It COSTS._. UNITQOST 

4112~25 3.00 
~ 

9836 .40 , ..• a.4 
126.00 ' I . 12.00 

90.00 5.oo 
140.00 1.25 

2201.39 t.65 
ie3e.ao .20 

!6444.84 



• , Budget Bureau No, 42•R11Sl.2 

. UNITED STATES 
DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS EXPLORATION ADMINISTRATION SMmL'I 

OPERATOR1S UNIT COST AND PROGRESS REPORT 

'64U Month of-----------~-~ 1ifcket No. DMEA ----------------
Operator's Name _11ilt_?iii_CitY~~utili~~L~!----------------

. , · I&n.~JD/'ct2 Contract No. ----------~~.iL _______ _ 
Minerals ----~~--------------

. Address _______________________________ t ___________ ------___________ ---------~-_______ _ 

OPERATION 
AtlTBOBWm BY CONTRACT 

COllTll Ta UN'rrs Tma ' .CCNmll TO DATii UNJTll TO . UNIT COl!fi u---------
MOl'l'l'll M DATii TO DAR i Unit& Unit Costa 

·-~~~~--~- __ tt:-~ --~-------------- --------------- i~3!.~-------- ---~§ ____ ___ Q_~~---- -~--- ___ l_~~-----------
~--~·~- __ n_!__ _____________ : ___________________ ---~~_gs ________ _ 1310_~12 ___ s_~®---- _1210 ______ _,~!®- __________ _ 
~-~~~------ --~oe~-- ----------------- --------------- ----c-~'"(~L ______ : ______ :_O ___ ; __ J)_~®---- _____ 16 ____ l.t • .QQ __________ _ 
~--~1--t:l.ZO.f.L ___ JW.:L. ----------------- ~-------------- _____ l.!2~-®-------- -------3.*!L .J2.&00 __________ Ji_ __ .la.QO. _________ :_ 
..,,. .tnc1a.. . .AUmr .. _____ ft.., ___ ----------------- -~--------·----- _aan._39 _________ 3386 ... 75 ___ 0 .. 65 ____ _ 3550-___ __ J1.$ __________ _ 
-.IQ.ftf'm ~-lk> · .-...~-- -----~------~---- ----~---------- --~t-®-------- ___ :ug _________ l.!'.2~~--- ___ lSCL ____ i_~g; ___________ _ 

~~f:L. Spl._,t ___ ----------~------ ------------~-- _: __ .2S,,_@ __________ ; ____ ~-----~ ___ $.!!.QO _________ 16 _______ ,_~Of>- ________ ___ 
Auger __________ --------- --·~-------- _; ____ : __________ -------- ~--~-------- c.--~--fi---·""c· ______ : ________ __ : ____ eliiii. ------------------C---- . 

~~~n ____ -- . --~~~~--- t~ .tor------~ -----o:~-------- ~v~ri-:,.:_,i---g~~---- :~w-~-!~~-----------
~ ~---- __ h:r_~--- --~ ~---- -----------®-------- --------------- --------------- ------------- -----------------------
~AD6bY-~11~~-- --~•: .. -~~fL. -- --~ ~--~- l-t:i-------- -~------ -15!~---- -u~ -~-:~-----------
~}::::~~:~:: ~~~~~: :::::e~- : ___ ::~::::: :~~~~~:~L:::::: :::::~3:::::~ :::~~~~t:: _::::~r:: :::~:~~::::::::::: 

TOTAL D1sT1UBUTED. CosTa. ... _ ----------------- --~-----------• .W~~&AA!_~L ____ I• 

TOTAL COSTlll 
AUTl!OllllED B'f 
CONTRACT 

Operating Equipment Purchssed.....: ______ -----~----------- ----------~-~-- ---~---------------·--- --•------c-.----~--~--; ~-o~--~-~------'-"~----- -------------------;---
Initial Rehabilitation and Repairs _______ -------~----C---- --------------- ----------------------- ------------------~-~---------------~-------- -----------------------
New Buildings, Improvements, etc ______ ----------------- -----~~--~------ ~---------·: ____________ ---------~---~-----.---:--~------------------- -----------------------

The undersigned company, and the-official executing this certification on its 
behalf, hereby cer.tify that the informa.tion contained in this report is correct and 
complete to the,.best of their knowledge and belief. 

Date ------------------------------ Operator-------·-------------------------------------------------

Per ---------------------------------~-------.---- Titlo ~----------~------------------·---·-------

. \ 
............ NOTB.-TICle 18, U. S. ()Ode (Crimea). 11ec:Clon 1001. makee I& a erlmlnal oil',,_ to make a wtllflallJ 
l'alR Rtatemeat or ,._n&atlon to""'¥ .4-rtment or ac< nq of Che United S&atall u &o U1 matter within 
U11 jarllldletlon. · 

(Instructions on reverse) 

(For. Govemment uM. only) 
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RE MARKS:------------~-~~"----------------------------------
___ ......... - .......... - ............... ----.... -- .. -'": ...... .:. ......... ..!.; ____ '... ... ';"' .. .: .. .: ...... 7 ............................. ;.. ..... .. 
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TREASURE URANIUM 8 RES. INC. 
SALT LAKE CITY 

DRILL HOLE a STRUCTURE 
Contoured on top of Dakota ss 

NW 1/4 SEC 6 Tl3N R9W NMPM 

MCKINLEY CO., NEW MEXICO 

MAP 

1W'I DMEA HOLES WITH FAVORABLY BLEACHED SANDS 

e DMEA DKT 4411 HOLES DRILLED DURING MARCH 
1
57 
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u. s. DEPARTMENT OF THE INTER I OR DEFENSE Ml NERALS EXPLORATION ADM 1111 STRATI ON 
GEOLOGICAL SURVEY MARCH 1957 DOCKET ll590 
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SAN MATEO CREEK BASIN LEGACY URANIUM MINES SUPERFUND SITE 
ENCLOSURE2 

TABLE: MINES WITHIN THE SITE BOUNDARY 
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Company Mine location (Study Area) 
United Nuclear !Ann Lee, Cliffside, Dysart No. 1, Dysart Ambrosia Lake 

Corporation !No. 2, Isabella, John Bully, Mary No. 1, 
Sandstone, Section 10, Section 12, Section 
13, Section 15, Section 23, Section 25, 
Section 27, Section 29, Section 32, 
Section 33 
Faith, Flea, Isabella South IPoison Canyon 

Hogan, Marquez, San Mateo !upper San Mateo Creek 
ConocoPhillips Company !Ann Lee, Cliffside, Isabella, John Bully, !Ambrosia Lake 

Sandstone, Section 24, Section 29, Section 
t33 
Section 13, Faith, Isabella South !Poison Canvon 
Doris ILower San Mateo Creek 
Chill Willis !upper San Mateo Creek 

Hecla Mining Company sabella !Ambrosia Lake 
Hope, Isabella South, Section 36 !Poison Canyon 

JohnnyM !Upper San Mateo Creek 
Doris !Lower San Mateo Creek 

Homestake Mining !Ann Lee, Dysart No. 1, Dysart No. 2, !Ambrosia Lake 

Company Mary No. 1, Section 10, Section 13, 
Section 15, Section 23, Section 25, 
Section 27, Section 30, Section 32 
Flea !Poison Canyon 

Hogan, San Mateo IUnner San Mateo Creek 
Layne Christensen bysart No. 2, Isabella, Mary No. 1 !Ambrosia Lake 

Company 
Rio Algom Section 10, Section 17, Section 19, !Ambrosia Lake 

Section 22, Section 24, Section 
BO, Section 30 West, Section 33, Section 
l35 
Section 23, Section 25, !Poison Canyon 
Marquez !upper San Mateo Creek 

Chevron Corporation Mt. Taylor !Upper San Mateo Creek 

Rio Grande Resources (El Mt. Taylor, San Mateo !Upper San Mateo Creek 

Paso Natural Gas) 
Holly Minerals !Bucky !Ambrosia Lake 

Corporation 
Cobb Resources !Bucky, Dysart No. 2, Section 10, Section !Ambrosia Lake 

Corporation 12 
Section 32, Section 33 ITronox 
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SAN MATEO CREEK BASIN LEGACY URANIUM MINES SUPERFUND SITE 
ENCLOSURE3 

FEDERAL NOTICE LETTER RECIPIENTS 

Department of Energy (DOE): 
Steven Croley 
General Counsel 
Forrestal Building, Room 6A245 (GC-1) 
1000 Independence Avenue, S.W. 
Washington, D.C. 20585 

Department of the Interior (DOI): 
Daniel H. Jorjani 
Solicitor 
1849 C Street, N.W. 
Washington, D.C. 20240 

ED_006270_00000674-00214 



PRIVATE PARTY NOTICE LETTER RECIPIENTS 

ConocoPhillips Company 
Gary Shiu, Attorney 
ConocoPhillips Company 
925 North Eldridge Parkway 
Houston, Texas 77079 

Layne Christensen Company 
Layne Christensen Company 
1800 Hughes Landing Boulevard, Ste. 800 
The Woodlands, Texas 77380 

Chevron USA, Inc. 
Michelle Bacon, Attorney 
Chevron USA, Inc. 
6001 Bollinger Canyon Road 
San Ramon, California 94583 

Homestake Mining Company 
Patrick Malone, Attorney 
Homestake Mining Company 
310 Main Street, Suite 1150 
Salt Lake City, Utah 84101 

Rio Grande Resources 
Rio Grande Resources Corporation 
P.O. Box 1150 
Grants, New Mexico 87020 

Holly Minerals 
Holly Minerals 
2828 N. Harwood, Suite 1300 
Dallas, Texas 75201 

Cobb Resources 
George Lotspeich 
Cobb Resources 
4011 Mesa Verde NE, 
Albuquerque, New Mexico 87110 
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Hecla Limited 
Paul Glader 
Hecla Limited 
6500 N. Mineral Drive, Suite 200 
Coeur de' Alene, Idaho 83815-9408 

United Nuclear Corporation 
Monique Mooney, Attorney 
United Nuclear Corporation 
412 Creamery Way, Suite 100 
Exton, Pennsylvania 19341 

Rio Algom Mining, LLC 
Tom Appleman, Attorney 
Rio Algom Mining, LLC 
1500 Post Oak Blvd. 
Houston, Texas 77056 
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FILED 
r·••• J.,J,.pit~.d,~~a,.tfs.C 011r~ .QfAc ppeals 
·· ·········· ·· ·· ·· ·· ·· ··•· <'renth Cfrcllit · 

July 19, 2017 

Elisabeth A. Shumaker 
Clerk of Court 

UNITED STATES COURT OF APPEALS 

TENTH CIRCUIT 

CHEVRON MINING INC., 

Plaintiff - Appellant, 

v. 

UNITED STATES OF AMERICA, 
UNITED STATES DEPARTMENT 
OF THE INTERIOR, and UNITED 
STATES DEPARTMENT OF 
AGRICULTURE, 

Defendants - Appellees. 

AMERICAN EXPLORATION & 
MINING ASSOCIATION, 
COLORADO MINING 
ASSOCIATION, and STATE OF 
MONTANA, 

Amici Curiae. 

No. 15-2209 

APPEAL FROM THE UNITED ST A TES DISTRICT COURT 
FOR THE DISTRICT OF NEW MEXICO 

(D.C. NO. 1: 13-CV-00328-MCA-KK) 

Peter D. Keisler, Sidley Austin LLP (Jennifer G. Anderson, Alex C. Walker, and 
Jeremy K. Harrison, Modrall, Sperling, Roehl, Harris & Sisk, P.A., Albuquerque, 
New Mexico, R. Timothy Mc Crum, Kirsten L. Nathanson, and Sherrie A. 
Armstrong, Crowell & Moring LLP, Washington, D.C., and Quin M. Sorenson 
and Christopher A. Eiswerth, Sidley Austin LLP, Washington, D.C., with him on 
the briefs), Washington, D.C., for Appellant. 
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Katherine J. Barton, Environment & Natural Resources Division, United States 
Department of Justice (John C. Cruden, Assistant Attorney General, Simi Bhat, 
Justin D. Heminger, Dustin J. Maghamfar, John E. Sullivan, and Evelyn S. Ying, 
Environment & Natural Resources Division, United States Department of Justice, 
and of Counsel: Joan Marsan, Office of the Solicitor, United States Department of 
the Interior, and Kirk Minckler, Office of the General Counsel, United States 
Department of Agriculture, with her on the brief), Washington, D.C. for 
Appellees. 

Gina Cannan and Steven J. Lechner, Mountain States Legal Foundation, 
Lakewood, Colorado, on the brief for Amici Curiae American Exploration & 
Mining Association and Colorado Mining Association. 

Timothy C. Fox, Montana Attorney General, Alan Joscelyn, Chief Deputy 
Attorney General, and Dale Schowengerdt, Solicitor General, Office of the 
Montana Attorney General, Helena, Montana, on the brief for Amicus Curiae 
State of Montana. 

Before TYMKOVICH, Chief Judge, BALDOCK, and BRISCOE, Circuit 
Judges. 

TYMKOVICH, Chief Judge. 

Under the federal environmental laws, the owner of property contaminated 

with hazardous substances or a person who arranges for the disposal of hazardous 

substances may be strictly liable for subsequent clean-up costs. In this case, the 

United States owned national forest lands in New Mexico that were mined over 

several generations by Chevron Mining Inc. The question we must resolve is 

whether the United States is a "potentially responsible party" (PRP), see, e.g., 42 

U.S.C. § 9620(e)(6), for the environmental contamination located on that land. 

-2-

ED_006270_00001290-00002 



We conclude that under the Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 (CERCLA), 42 U.S.C. §§ 9601-75, the 

United States is an "owner," and, therefore, a PRP, because it is strictly liable for 

its equitable portion of the costs necessary to remediate the contamination arising 

from mining activity on federal land. We also conclude in this case that the 

United States cannot be held liable as an "arranger" of hazardous substance 

disposal because it did not own or possess the substances in question. 

Exercising jurisdiction pursuant to 28 U .S.C. § 1291, we therefore reverse 

the district court in part and affirm in part, and remand for further proceedings to 

determine the United States' s equitable share, if any, 1 of the clean-up costs. 

I. Background 

Over the last century, Chevron and its corporate predecessors mined 

molybdenum at a site near Questa, New Mexico, which we and the parties refer to 

as the "Questa Site." This extensive mining generated significant amounts of 

hazardous substances, ultimately triggering costly clean-up requirements. Both 

before and after the Environmental Protection Agency (EPA)'s 2011 decision to 

place the Questa Site on the National Priorities List (NPL), see 42 U.S.C. 

§ 9605(a)(8), Chevron acknowledged its status as a PRP strictly liable for the 

1 Because we remand to the district court to address equitable allocation, 
see 42 U.S.C. § 9613(f)(l), we take no position on whether a party's status as a 
PRP precludes a determination that its equitable share of response costs is zero. 
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hazardous substances contaminating the site. Chevron began remediation 

measures2 pursuant to three administrative orders between it and the EPA. These 

measures are ongoing and projected to continue for decades to come, with 

anticipated costs exceeding $1 billion. Seeking financial contributions for the 

clean-up, Chevron filed suit against the United States asking for a declaration that 

the government is also strictly liable as a PRP-both as an "owner" of portions of 

the Questa Site and as an "arranger" of hazardous substance disposal, see 42 

U.S.C. § 9607(a)-for its equitable share of past, present, and future clean-up 

costs. See 42 U.S.C. § 9613(f)(3)(B). 3 

The particular mining and disposal activities relevant to this appeal are 

summarized below. 

2 Whether and what types of costs are necessary and consistent with the 
National Contingency Plan (NCP), see 42 U.S.C. § 9605, and the distinctions 
between costs incurred as part of "removal actions" and "remedial action[s]," 42 
U.S.C. § 9601(23)-(24), is not relevant for purposes of this appeal. We refer 
generally to all such clean-up costs incurred or that will be incurred. 

3 "A person who has resolved its liability to the United States or a [s]tate 
for some or all of a response action or for some or all of the costs of such action 
in an administrative or judicially approved settlement may seek contribution from 
any person who is not party to a settlement .... " Id.; see Cooper Indus., Inc. v. 
Aviall Servs., Inc., 543 U.S. 157, 162-68 (2004) (discussing distinctions between 
CERCLA's several causes of action). Through the EPA, the United States is a 
party to the administrative orders. However, when Chevron settled with the EPA, 
the parties contracted to preserve Chevron's right to pursue these § 9613(f)(3)(B), 
post-settlement contribution claims against the United States. 
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A. Mining Activities from 1919-2014 

Molybdenum is a valuable mineral used in the production of military-grade 

steel and other materials. Molybdenum mining activities on the Questa mining 

lands progressed in three stages: (1) initial underground mining and exploration 

from 1919 to 1964; (2) open-pit mining from 1964 to 1983; and (3) renewed 

underground mining from 1983 to 2014. 

1. Initial Underground Mining and Exploration (1919-1964) 

In 1919, the R&S Molybdenum Company of Denver opened an 

underground mine. The mine covered approximately 400 acres of mostly public 

land on which R&S Molybdenum held unpatented mining claims. 4 The 

underground mine produced relatively small quantities of molybdenum and 

associated waste for several decades before R&S Molybdenum deemed its 

reserves exhausted in the 1950s and underground mining operations effectively 

ceased. 

Meanwhile, Congress passed the Defense Production Act of 1950 (DPA) to 

"ensure the vitality of the domestic industrial base" to supply necessary 

"materials and services for the national defense." 50 U.S.C. § 4502(a)(l). To 

4 Unpatented mining claims on federal land convey a possessory right to 
the claim holder for the extraction and development of underlying mineral 
deposits, but the United States retains title to the lands. Patented lands, however, 
are owned in title by the claim holder. These lands may include the subsurface 
estate, the surface estate, or both. See, e.g., Entek GRB, LLC v. Stull Ranches, 
LLC, 763 F.3d 1252, 1253-55 (10th Cir. 2014). The "patent" scheme for mining 
claims is discussed in greater detail below. 
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facilitate production of such materials, the DPA authorized a new federal agency 

within the Department of the Interior, the Defense Mineral Exploration 

Administration (DMEA). As part of its efforts to encourage exploration and 

development of necessary materials, including molybdenum, the DMEA provided 

loans to help finance private companies. 

In 1957, R&S Molybdenum's successor-in-interest, the Molybdenum 

Corporation of America (Molycorp ), entered into such a loan agreement with the 

DMEA. Molycorp and the DMEA executed an Exploration Project Contract, 

under which the federal government agreed to provide a loan covering up to 

$255,250 (i.e., half the estimated exploration costs) in exchange for Molycorp's 

agreement to conduct strategic exploratory mining on the Questa mining lands. 

Under the contract, all work was subject to government approval. App., Vol. 1, at 

100 ("The location, direction, inclination, extent, and methods of sampling the 

work under the contract are subject to Government approval."). Molycorp also 

agreed to repay the loan in the form of production royalties, provide monthly 

progress reports, and consult with and inform the government on all phases of the 

work as it progressed. At this point, Molycorp held twenty-one mining claims 

near Questa, all but two of which were unpatented. 

Pursuant to the DMEA exploration contract, Molycorp conducted extensive 

exploration from 1957 to 1960 and eventually discovered a molybdenum ore 
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deposit estimated to be 260 million tons in size. The Department of the Interior 

certified the discovery in 1960 and Molycorp began mining preparations. 

2. Open-Pit Mining (1964-1983) 

In 1964, Molycorp opened an open-pit mine to extract molybdenum from 

the ore deposit. The mine was a success and, at full capacity, produced more than 

four million tons of molybdenum annually (while simultaneously generating 

significant amounts of waste). By 1966, Molycorp fully repaid the government's 

loan under the DMEA contract via royalties from mineral production and sales. 

Molycorp expanded its mining activities to adjacent lands (not covered by the 

initial federal contract) on which it held mostly unpatented mining claims. 

3. Renewed Underground Mining (1983-2014) 

In 1983, Molycorp ceased open-pit mining operations and opened a new 

underground mine. Union Oil Company of California acquired the mine and, in 

2005, Chevron acquired Union Oil. After several years with little or no mineral 

production, Chevron closed the underground mine in 2014. 

B. Waste and Associated Disposal 

The mining activities produced corresponding amounts of waste containing 

hazardous substances, now subject to CERCLA remediation. Approximately 150 

thousand tons of waste rock were generated from the early underground mining 
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operations, 328 million tons of waste rock and 75 million tons of "tailings"5 from 

the open-pit mining, and 25 million tons of tailings from the renewed 

underground mining. 

The substantial amount of waste generated by these mining activities was 

not unexpected. When Molycorp first discovered the molybdenum ore deposit in 

1960, for example, government engineers produced a "Final Geological and 

Engineering Report" estimating over 99% of the material extracted from the 260 

million ton ore deposit would need to be discarded as waste. See App., Vol. 3, at 

681-84. Nonetheless, the federal government actively encouraged-and, indeed, 

funded-Molycorp's mining activities at this site. 

Hazardous substance disposal from the mines can be divided into two 

categories: (l) waste rock disposal; and (2) mine tailings disposal. 

1. Waste Rock Disposal 

Chevron and its corporate predecessors disposed of over 328 million tons 

of waste rock on land surrounding the open-pit mine. Although Molycorp 

initially held only unpatented mining claims on the these lands, it eventually 

acquired fee title to 2,258 acres of national forest land around the perimeter of its 

open-pit mine (referred to as "the selected lands") from the United States.6 In 

5 Mine tailings are fine grains of mining rock and water generated during 
the milling process as molybdenum is separated from the mined ore. 

6 The parties dispute whether Molycorp could have patented its claims on 
(continued ... ) 
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exchange for the selected lands, Molycorp traded to the United States 

approximately 246 acres of private land usable for public recreation, hunting, or 

other forest purposes. This land exchange was finalized in 1974. 

2. Mine Tailings Disposal 

Chevron and its corporate predecessors also disposed of over 100 million 

tons of mine tailings by transporting the tailings via pipelines to one of two 

different "tailings ponds"7 approximately nine miles away from the open-pit mine. 

Of the two tailings ponds, the first was located on approximately 627 acres of 

land acquired from the Bureau of Land Management (BLM) in 1966. The second 

pond was located on 439 acres of land acquired from the State of New Mexico in 

1968. Between 1965 and 1973, Molycorp sought and received several "special 

use" land authorization permits from the Forest Service for multiple tailings 

pipelines, which crossed over 4.27 miles of national forest lands to reach the two 

tailings ponds. 

6
( ... continued) 

the selected lands. Chevron contends the selected lands were nonmineral in 
character and thus unpatentable, while the government suggests Molycorp could 
have patented the claims. Resolution of this dispute is ultimately irrelevant, 
however, because regardless of whether Molycorp could have acquired title by 
patenting the claims, it is undisputed that Molycorp in fact acquired title through 
the land exchange. As we explain, this land exchange highlights both the 
government's ownership (and active exercise of such) over relevant portions of 
the Questa mining lands during the time of hazardous substance disposal and also 
evinces the government's assistance in arranging such disposal. 

7 Tailings ponds are confined areas to hold mine tailings. 
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II. Analysis 

Chevron seeks recognition of the United States as a PRP, both as an 

"owner" and "arranger," liable for its equitable portion of costs to remediate the 

hazardous substances located at the Questa Site. These are questions of law that 

we review de novo in light of the factual record presented in the parties' cross

motions for summary judgment, a record which is not in dispute and our review 

of which is also de novo. See Universal Underwriters Ins. Co. v. Winton, 818 

F.3d 1103, 1105 (10th Cir. 2016); Fed. R. Civ. P. 56(a). For the reasons set forth 

below, we conclude the United States is a PRP as an owner, but not as an 

arranger. 

We start with the relevant statutory background. 

A. S'tatutory Background: CERCLA and the General Mining Act of 1872 

1. CERCLA 

CERCLA was designed "to promote the 'timely cleanup of hazardous waste 

sites' and to ensure that the costs of such cleanup efforts were borne by those 

responsible for the contamination." Burlington N. & Santa Fe Ry. v. United 

States, 556 U.S. 599, 602 (2009) (citation omitted). "The remedy that Congress 

felt it needed in CERCLA is sweeping: everyone who is potentially responsible 

for hazardous-waste contamination may be forced to contribute to the costs of 

cleanup." United States v. Bestfoods, 524 U.S. 51, 56 n.l (1998) (citation 

omitted). "[B]ecause CERCLA is remedial legislation, it should be construed 
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liberally to carry out its purpose." A tl. Ric~field Co. v. Am. Airlines, Inc., 98 F .3d 

564, 570 (10th Cir. 1996). 

Proving that a defendant is liable in a contribution action under 

§ 96 l 3(f)(3)(B) "is dependent on the establishment of a prima facie case of 

liability under [§ 9607(a)]." Morrison Enters. v. McShares, Inc., 302 F .3d 1127, 

1132 (10th Cir. 2002) (alteration in original) (citation omitted). To do so, "a 

plaintiff must prove [that] (1) the site is a facility, (2) [the] defendant is a [PRP], 

(3) the release or threatened release of a hazardous substance has occurred, and 

( 4) the release or threatened release caused the plaintiff to incur necessary 

response costs consistent with the" NCP. Young v. United Slates, 394 F.3d 858, 

862 (10th Cir. 2005); see Morrison, 302 F .3d at 1135-36 (similarly identifying 

these elements, but recognizing that the fourth is comprised of three sub

elements ). It is undisputed that the Questa Site has released or threatened to 

release hazardous substances, and that Chevron has incurred necessary response 

costs consistent with the NCP, pursuant to the administrative orders between 

Chevron and the EPA. In this case, therefore, only the definition of the relevant 

facility and the United States' s status as a PRP as regards that facility bear on 

whether it is liable to contribute an equitably allocated amount toward Chevron's 

incurred and future response costs. We first address the relevant facility and then 

devote the balance of our analysis to whether the United States is a PRP. 

CERCLA authorizes the President to designate certain facilities for 
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remediation by placement on the NPL. 42 U.S.C. § 9605. And CERCLA defines 

"facility" broadly to include not only "any building, structure, installation, 

equipment, pipe or pipeline ... , well, pit, pond, lagoon, impoundment, ditch, 

landfill, storage container, motor vehicle, rolling stock, or aircraft,'' but also "any 

site or area where a hazardous substance has been deposited, stored, disposed of, 

or placed, or otherwise come to be located." 42 U .S.C. § 960 I (9):_ 

Under this "broad and detailed definition," Bestfoods, 524 U.S. at 56, 

moreover, for purposes of establishing liability (as opposed to equitable 

allocation), a person is liable if that person meets CERCLA 's definition of a PRP 

with respect to even a "portion of the total facility." See Burlington N. & Santa 

Fe Ry., 556 U.S. at 618. In assessing whether the United States is liable here, 

therefore, we treat the entire EPA-delineated Questa Site as a single facility, even 

though it also might be conceptualized as numerous distinct parcels of land, sites, 

or areas, and the contaminated natural formations and objects on or in them. See 

42 U.S.C. § 9601(9). The Questa Site includes "the mine and waste rock disposal 

area," "the tailings disposal area," App., Vol. 4, at 908, "as well as all other areas 

where any hazardous substance, pollutant, or contaminant from [Chevron's] 

mining, milling, and tailings disposal operations has come to be located." App., 

Vol. 2, at 249. The Questa Site thus encompasses all of the surface estates that 

are central to the dispute over whether the United States was an owner of the site. 

Turning to whether the United States is a PRP, and regardless of whether a 
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facility lands on the NPL, CERCLA holds "covered persons"-i. e., persons8 liable 

for a release or threatened release of hazardous substances from the 

facility-strictly liable for remedial action and other necessary response costs. 42 

U.S.C. § 9607(a)(4). There are four types of covered persons: (l) owners; (2) 

operators; (3) arrangers; and (4) transporters. 42 U.S.C. § 9607(a). These 

categories of covered persons, the "potentially responsible parties," are broad. 

See United States v. At!. Research Corp., 551 U.S. 128, 134 & n.2 (2007) 

("CERCLA § 107(a) lists four broad categories of persons as PRPs, by definition 

liable to other persons for various costs."); Pub. Serv. Co. of Colo. v. Gates 

Rubber Co., 175 F .3d 1177, 1181 & n.6 (10th Cir. 1999) ("The categories of PRPs 

broadly include current and former owners and operators of a facility or vessel 

involved in hazardous substance disposal and persons who arranged for or 

accepted hazardous substances for disposal or transportation."). Only the first 

and third categories of covered persons-owners and arrangers-are at issue in 

this appeal. Each is discussed in greater length below. 

"CERCLA liability may be inferred from the totality of the circumstances; 

it need not be proven by direct evidence." Tosco Corp. v. Koch Indus., Inc., 216 

8 The term "person" includes "an individual, firm, corporation, association, 
partnership, consortium, joint venture, commercial entity, United States 
Government, [ s ]tate, municipality, commission, political subdivision of a [ s ]tate, 
or any interstate body." 42 U.S.C. § 9601(21).:. 
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F.3d 886, 892 (10th Cir. 2000). This is particularly true for cases involving older 

hazardous substance disposal, "as eyewitness testimony or other direct evidence 

concerning specific waste disposal practices ... during the 1 940s-well before 

the enactment of environmental laws-is rarely available." Id. "[C]ircumstantial 

evidence showing disposals of hazardous waste occurred at the [facility] during [a 

party]' s ownership or operation" of that facility is sufficient, if credited by the 

factfinder, to trigger liability. Id. Such otherwise-covered persons may avoid 

liability only if they qualify for one of CERCLA's enumerated defenses, e.g., 

those set forth in 42 U.S.C. § 9607(b), none of which is asserted here. Moreover, 

again, the factual record is not in dispute, allowing us to definitively resolve 

whether the United States is a PRP as a matter of law. 

Finally, under the contribution provision of CERCLA at issue here, 

§ 96 l 3(f)(3)(B), all PRPs are jointly liable, and the court "may allocate response 

costs among liable parties using such equitable factors as the court determines are 

appropriate." 42 U.S.C. § 9613(f)(l); see Burlington N. & Santa Fe Ry., 556 U.S. 

at 613-15 (discussing CERCLA' s various costs-shifting frameworks). CERCLA 

subjects the United States to this statutory scheme "in the same manner and to the 

same extent, both procedurally and substantively, as any nongovernmental entity, 

including liability under section 9607 .... " 42 U.S.C. § 9620(a)(l); see, e.g., 42 

U.S.C. § 9620(e)(6) (permitting the EPA to settle with another PRP to remediate a 

"Federal facility," giving rise to a contribution claim against the United States). 
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2. The General Mining Act of 1872 

Chevron's claims arose from its right to exploit mineral deposits under the 

public lands of the United States. Under the General Mining Act of 1872, "all 

valuable mineral deposits in lands belonging to the United States, both surveyed 

and unsurveyed, shall be free and open to exploration and purchase, and the lands 

in which they are found to occupation and purchase, by citizens of the United 

States." 30 U.S.C. § 22. In essence, the Act "provides that citizens may enter 

and explore the public domain, and search for minerals; if they discover 'valuable 

mineral deposits,' they may obtain title to the land on which such deposits are 

located." Andrus v. Shell Oil Co., 446 U.S. 657, 658 (1980). 

Locators of mining claims, "so long as they comply with the laws of the 

United States, and with [s]tate, territorial, and local regulations ... , shall have 

the exclusive right of possession and enjoyment of all the surface included within 

the lines of their locations." 30 U.S.C. § 26. 

A mining claim is a parcel of land containing precious metal in its soil 
or rock. A location is the act of appropriating such parcel, according 
to certain established rules. It usually consists in placing on the 
ground, in a conspicuous position, a notice setting forth the name of the 
locator, the fact that it is taken or located, with the requisite description 
of the extent and boundaries of the parcel, according to the local 
customs, or, since the statute of 1872, according to the provisions of 
that act. 

Smelting Co. v. Kemp, 104 U.S. 636, 649 (1881). Under the General Mining Act 

of 1872, citizens may take steps to "locate" their mining claims by, at a minimum: 
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(1) distinctly marking the location on the ground so that its boundaries can be 

readily traced; (2) recording and submitting the name or names of the locators, 

the date of the location, and such a description of the claim or claims located by 

reference to some natural object or permanent monument as will identify the 

claim; and (3) maintaining the claim by annually performing at least $100 worth 

of labor or improvements, or paying a claim maintenance fee. See 30 U.S.C. 

§§ 28, 28f. 

Citizens may also seek to convert their general, "unpatented" mining claims 

into "patented" claims by following the process set forth in 30 U.S.C. § 29. The 

holder of an unpatented claim has superior rights as against third parties but not 

as against the United States, which retains paramount title. See United States v. 

Etcheverry, 230 F.2d 193, 195 (10th Cir. 1956) ("[T]he mere location of a mining 

claim gives to the locator only the right to explore for and mine minerals, and to 

purchase the land if there has been a compliance with the provisions of the 

statute. As against third parties, the locator or his assigns have exclusive right to 

use the surface of this land, but as against the United States, his right is 

conditional and inchoate." (citing Shiver v. United States, 159 U.S. 491 (1895))). 

Issuance of a patent transfers title in the underlying public land from the United 

States to the patent holder. See, e.g., Iron Silver Mining Co. v. Campbell, 135 

U.S. 286, 301 (1890) ("[W]hen the government has issued and delivered its patent 

for lands of the United States, the control of the department over the title to such 
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land has ceased."); Smelting Co., 104 U.S. at 640-41 (1881) ("The execution and 

record of the patent are the final acts of the officers of the government for the 

transfer of its title, and as they can be lawfully performed only after certain steps 

have been taken, that instrument ... not merely operates to pass the title, but is in 

the nature of an official declaration by that branch of government to which the 

alienation of the public lands, under the law, is intrusted, that all the requirements 

preliminary to its issue have been complied with."). 

Nonmineral lands, however, may only be patented if the property is less 

than five acres and is included in a patent application for land with valuable 

minerals (subject to the same survey and notice requirements set forth in 30 

U.S.C. § 29). See 30 U.S.C. § 42. 

Given the legal background, this case requires us to harmonize liability 

provisions under CERCLA with the rights created by the General Mining Act of 

1872 to determine whether the United States is a PRP and therefore required to 

equitably contribute toward cleaning up hazardous substances from mining 

operations on or under such land. We address owner liability first, and then turn 

to arranger liability. 

B. "Owner" Liability 

Chevron seeks recognition of the United States as an "owner" strictly liable 

for hazardous substances on the Questa mining lands. As we explain, we agree 
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that the United States qualifies as a PRP because it owned portions of the land 

comprising the Questa Site. See Burlington N. & Santa Fe Ry., 556 U.S. at 618. 

Owner liability attaches to "any person owning" the contaminated facility. 

See 42 U.S.C. § 9601(20)(A); Bestfoods, 524 U.S. at 68 (explaining that the PRP 

inquiry "rests on the relationship between" the defendant and the "facility itself'); 

Morrison, 302 F .3d at 1133 ("Because liability is strict," a plaintiff "need not 

show that the defendant caused the release of hazardous wastes that required 

response actions."). Both current and past owners are subject to owner 

liability-it reaches "any person who at the time of disposal of any hazardous 

substance owned ... any facility at which such hazardous substances were 

disposed of[.]" 42 U.S.C. § 9607(a). 

The ordinary or natural meaning of "owner" includes, at a minimum, a 

legal title holder. See Own, Black's Law Dictionary (10th ed. 2014) ("To 

rightfully have or possess as property; to have legal title to."); Owner, Black's 

Law Dictionary (10th ed. 2014) ("Someone who has the right to possess, use, and 

convey something; a person in whom one or more interests are vested. An owner 

may have complete property in the thing or may have parted with some interests 

in it (as by granting an easement or making a lease)."). 

Dictionaries published around the time of CERCLA's enactment in 1980 

affirm this natural meaning. See Ownership, American Heritage Dictionary (2d. 

ed. 1982) ("The state or fact of being an owner. . . . Legal right to the possession 
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of a thing."); Owner, Oxford American Dictionary (1st ed. 1980) ("[A] person 

who owns something as his property."); Own, Black's Law Dictionary (5th ed. 

1979) ("To have good legal title; to hold as property; to have a legal or rightful 

title to; to have; to possess."); Owner, Black's Law Dictionary (5th ed. 1979) 

("The person in whom is vested the ownership, dominion, or title of property; 

proprietor. He who has dominion of a thing, ... which he has a right to enjoy 

and do with as he pleases, even to spoil or destroy it, as far as the law permits, 

unless he be prevented by some agreement or covenant which restraints his 

right. ... The primary meaning of the word as applied to land is one who owns 

the fee and who has the right to dispose of the property, but the term also includes 

one having a possessory right to land or the person occupying or cultivating it."). 

For purposes of CERCLA, then, an owner includes the legal title holder of 

contaminated land. 9 This broad liability is limited by only a handful of 

enumerated exceptions, which, again, the United States does not assert here. 10 

9 As the government points out, the statutory language is circular, in effect, 
a "tautology," because it defines an owner as an owner. See Bes~foods, 524 U.S. 
at 56. That may be true but as we discuss below, in context, the language still 
yields its ordinary meaning-an owner includes the title holder. To the extent a 
statutory definition is, by itself, circular or "useless[ ]," we are left "to do the best 
we can to give the term its 'ordinary or natural meaning."' See id. at 66 .:..._ 

10 See, e.g., 42 U.S.C. §§ 9601(20)(A) (person holding indicia of 
ownership primarily to protect his security interest), 9601(20)(D) (a unit of state 
or local government that acquired ownership or control involuntarily by virtue of 
its function as sovereign-e.g., through bankruptcy, tax delinquency, or 
abandonment), 9601 (20)(E)(i) (lender holding indicia of ownership primarily to 

(continued ... ) 
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If the statutory term were not clear enough, the Supreme Court has 

admonished that "the law of CERCLA liability" incorporates "traditional 

standards and expectations," that a "CERCLA-specific rule of ... liability ... 

does not arise from congressional silence," and, rather, that "CERCLA's silence 

is dispositive." Bes~foods, 524 U.S. at 70. "It is 'a cardinal principle of statutory 

construction' that 'a statute ought, upon the whole, to be so construed that, if it 

can be prevented, no clause, sentence, or word shall be superfluous, void, or 

insignificant."' TRW Inc. v. Andrews, 534 U.S. 19, 31 (2001) (citation omitted). 

Under this "rudimentary canon of statutory construction that [ ] superfluities are 

to be avoided,'' Lockheed Martin Corp. v. Admin. Review Bd., 717 F.3d 1121, 

1130 (10th Cir. 2013 ), we turn to contextual clues about the meaning of the term 

"owner." Other CERCLA provisions shed light on this inquiry. For example, 

among minimum standards for responding to a hazardous substance release, 

CERCLA requires "a method for and assignment of responsibility for reporting 

the existence of such facilities which may be located on federally owned or 

controlled properties and any releases of hazardous substances from such 

facilities." 42 U.S.C. § 9605(a)(6) (emphasis added). 

10
( •.• continued) 

protect his security interest), 9601 (20)(E)(ii) (lender that did not participate in 
management prior to foreclosure), 9607 (owners of contiguous real property who 
establish certain conditions by a preponderance of the evidence), 9624 (owners of 
equipment unless they caused the release or are otherwise liable). 
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The distinction between.federally owned and.federally controlled properties 

indicates that ownership and control are independent inquiries-the United States 

may own a facility without controlling that facility. Cf 42 U.S.C. § 9620(a)(l) 

("[T]he United States ... shall be subject to, and comply with, this chapter in the 

same manner and to the same extent, both procedurally and substantively, as any 

nongovernmental entity, including liability under section 9607 of this title."). 

CERCLA also provides, at the request of a state, that the President "generally 

shall defer" final listing of an eligible site on the NPL if the President determines 

certain conditions have been satisfied. See 42 U.S.C. § 9605(h)(l). But the 

President "may decline to defer, or elect to discontinue a deferral" if the President 

determines "deferral would not be appropriate because the [s]tate, as an owner or 

operator or a significant contributor of hazardous substances to the facility, is a 

potentially responsible party." 42 U.S.C. § 9605(h)(4)(A) (emphasis added). 

Differentiating among owners, operators, and significant contributors 

demonstrates that a person may be considered an owner for purposes of CERCLA 

liability, see Bestfoods, 524 U.S. at 56 n.l, without having contributed in any way 

to the hazardous substances. See At!. Research Corp., 551 U.S. at 136 

("[CERCLA] defines PRPs so broadly as to sweep in virtually all persons likely 

to incur cleanup costs .... [E]ven parties not responsible for contamination may 

fall within the broad definitions of PRPs in[§ 9607(a)]."). Likewise, CERCLA 

contains provisions for expedited final settlement with PRPs in certain 
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circumstances. See 42 U.S.C. § 9622(g)(1 ). Expedited final settlement may be 

appropriate when the PRP "(i) is the owner of the real property on or in which the 

facility is located; (ii) did not conduct or permit the generation, transportation, 

storage, treatment, or disposal of any hazardous substance at the facility; and (3) 

did not contribute to the release or threat of release of a hazardous substance at 

the facility through any action or omission." 42 U.S.C. § 9622(g)(l)(B) 

(emphasis added). These three, distinct, enumerated requirements indicate that 

they are separate-i. e., an owner of real property on or in which the facility is 

located does not have to have conducted, permitted, or contributed to the 

production of hazardous substances in order to be considered an owner for 

purposes of CERCLA liability. Interpreting these provisions to mean otherwise 

would render portions of the statute superfluous, void, or insignificant. 

It is undisputed that the United States held legal title to relevant portions of 

the Questa mining lands at the time of significant hazardous substance disposal. 

See, e.g., App., Vol. 2, at 422 ("Prior to approving the 1974 Land Exchange, 

United States employees knew that [Chevron] had disposed of waste rock on the 

Selected Lands covered by [Chevron's] unpatented mining claims .... "). 

Nevertheless, the government argues "bare legal title" is insufficient to trigger 

owner liability. Instead, it contends the unique nature of unpatented mining 

claims on federal lands requires an exception to CERCLA' s ownership liability 

prov1s10n. But see 42 U.S.C. § 9620(a)(l) (holding "the United States" liable "to 
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the same extent, both procedurally and substantively, as any nongovernmental 

entity, including" as regards "liability under" 42 U.S.C. § 9607(a)(2)'s "owner or 

operator" provision). 

Although CERLCA contains neither an expressed nor an implied exception 

to owner liability for holders of "bare legal title," the government urges us to 

adopt such an exception based on United Slates v. Friedland, 152 F. Supp. 2d 

1234 (D. Colo. 2001 ). In Friedland, the district court held the United States, as 

"bare legal title holder to unpatented mining claims," did not qualify as an 

"owner" for purposes of CERCLA liability. See 152 F. Supp. 2d at 1242-46. In 

reaching this conclusion, however, Friedland found that, because CERCLA 

defines owner "tautologically ... as 'any person ... owning a facility,'" 

"CERCLA's text [] offers virtually no guidance in interpreting the extent of 

owner liability." Id. at 1242 (quoting 42 U.S.C. § 9601(20)(A)). And Friedland 

agreed with the Second Circuit's finding in Commander Oil that "the term 

'owner' has no natural meaning" and "limited inherent content." See Friedland, 

152 F. Supp. 2d at 1242 (citing Commander Oil Corp. v. Bario Equip. Corp., 215 

F.3d 321, 327-28 (2d Cir. 2001)). To fill this void, the district court adopted an 

"indicia of ownership" analysis which required examining "the relationship 

between the United States, as owner of bare legal title of the unpatented mining 

claim/property, and those entities utilizing the property subject to the unpatented 

mining claim," to discern "whether the United States possessed indicia of 
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ownership sufficient to merit the appellation 'owner' for purposes of CERCLA." 

Id. at 1244. Conducting this analysis, Friedland found "the United States [was] 

not an 'owner' in the fullest sense of the term," so it was "inappropriate to deem 

the United States an 'owner' for purposes of CERCLA liability." Id. at 1246. 

The government urges us to adopt Friedland's indicia of ownership test. 

But we find it neither persuasive in principle nor in application. First, as we 

explained above, this analysis has no basis in the statute. In fact, CERCLA's 

statutory context, which supports broad application of owner liability subject only 

to certain, specifically enumerated exceptions belies a supra-statutory gloss. 

Moreover, Congress included the phrase "indicia of ownership" when crafting 

some of its few exceptions to broad owner liability. See, e.g., 42 U.S.C. 

§§ 9601(20)(A) (person holding indicia of ownership primarily to protect his 

security interest), 9601 (20)(E)(i) (lender holding indicia of ownership primarily 

to protect his security interest). If Congress sought to require indicia of 

ownership by all would-be "owners," it could have done so. The indicia of 

ownership test also runs perilously close to collapsing the "owner" and "operator" 

categories by requiring owners to exercise some threshold level of indicia of 

ownership beyond their rights as title holder. See Atl. Research, 551 U.S. at 136 

(noting that even '"innocent private parties," e.g., "a landowner whose land has 

been contaminated by another,'' are within the ambit of this "strict liability 

statute" (absent a statutorily-enumerated defense), because "even parties not 
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responsible for contamination may fall within the broad definitions of PRPs" 

(citation omitted)). 

Second, at least some of Friedland's reasoning conflicts with, and is thus 

undermined by, binding Supreme Court precedent. While Friedland contends 

"the United States is not allowed to exclude individuals from [land subject to 

unpatented mining claims] and may only regulate mining activities in the national 

forests in order to protect surface resources," see 152 F. Supp. 2d at 1246, the 

Supreme Court has repeatedly emphasized Congress's broad, plenary Property 

Clause 11 powers over national forest land, including lands subject to unpatented 

mining claims. See, e.g., Cal. Coastal Comm 'n v. Granite Rock Co., 480 U.S. 

572, 581 (1987) ("[T]he Property Clause gives Congress plenary power to 

legislate the use of the federal land on which [a mining company] holds its 

unpatented mining claim."). 12 Even if it is true, as the government argues, that 

11 U.S. Const. art. IV, § 3, cl. 2 ("The Congress shall have Power to 
dispose of and make all needful Rules and Regulations respecting the Territory or 
other Property belonging to the United States .... "). 

12 See also, e.g., United States v. Locke, 471 U.S. 84, 104 (1985) 
("Although owners of unpatented mining claims hold fully recognized possessory 
interests in their claims, we have recognized that these interests are a 'unique 
form of property.' The United States, as owner of the underlying fee title to the 
public domain, maintains broad powers over the terms and conditions upon which 
the public lands can be used, leased, and acquired .... Claimants thus must take 
their interests with the knowledge that the Government retains substantial 
regulatory power over those interests." (citation omitted)); Best v. Humboldt 
Placer Mining Co., 371 U.S. 334, 336 (1963) ("Respondents' mining claims are 
unpatented, the title to the lands in controversy still being in the United 

(continued ... ) 
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Chevron and its corporate predecessors "had exclusive use and possession of the 

[Questa mining lands] for mining purposes, without any interference or control by 

the United States," Aple. Br. at 21, the government's choice not to exercise its 

Property Clause powers does not invalidate their existence. There is no dispute 

that the United States held fee title to relevant portions of the Questa mining 

lands during the time of hazardous substance disposal, part of the area that today 

comprises the Questa Site. We do not doubt that it could have exercised greater 

powers, regulatory or otherwise, over the lands if it wanted to do so. 13 

12
( ••• continued) 

States. . . . [T]he Department has been granted plenary authority over the 
administration of public lands, including mineral lands; and it has been given 
broad authority to issue regulations concerning them."); Belk v. Meagher, l 04 
U.S. 279, 283-84 (1881) ("Congress has seen fit to make the possession of that 
part of the public lands which is valuable for minerals separable from the fee, and 
to provide for the existence of an exclusive right to the possession, while the 
paramount title to the land remains in the United States .... The right of location 
upon the mineral lands of the United States is a privilege granted by Congress, 
but it can only be exercised within the limits prescribed by the grant."). 

13 Under the Property Clause, Congress always retains-at least over the 
"lands of the United States"-the powers "to control their occupancy and use, to 
protect them from trespass and injury, and to prescribe the conditions upon which 
others may obtain rights in them." Utah Pmver & Light Co. v. United Stales, 243 
U.S. 389, 405 (1917). This "power over the public land ... entrusted to Congress 
is without limitations." Alabama v. Texas, 347 U.S. 272, 273 (1954); see also 
United States v. Bd. qf Cty. Comm 'rs of Cty. of Otero, 843 F.3d 1208, 1212 (10th 
Cir. 2016) ("[T]he Property Clause gives the federal government plenary power, 
including legislative and police power, over federal property."). And, as we have 
explained, the Supreme Court has made clear that while holders of unpatented 
mining claims have substantial property interests in their claims, Congress's 
broad, plenary Property Clause powers continue to reach the underlying federal 
land. 
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Finally, we find the government's argument undermines the understanding 

of what a CERCLA "facility" is. CERCLA defines "facility" to broadly include 

"any site or area" (i.e., land) "where a hazardous substance has been deposited, 

stored, disposed of, or placed, or otherwise come to be located." 42 U .S.C. 

§ 960 l (9). Its statutory coverage is expressly not limited to a "facility" in the 

more traditional, narrow sense-e.g., "any building, structure, installation, 

equipment, pipe or pipeline ... , well, pit, pond, lagoon, impoundment, ditch, 

landfill, storage container, motor vehicle, rolling stock, or aircraft." Id. An 

owner of any land contaminated with hazardous substances thus qualifies as an 

owner of a "facility," even if that person does not own any of the mining 

equipment or structures. In contrast to this clear statutory command, the 

government asks us to define "the facility" solely "with respect to Chevron's 

mining activities," and not with respect to the land, such that "any non-mining use 

rights held by the United States within the boundaries of Chevron's mining claims 

are not part of the 'bundle of sticks' that is material to determining whether the 

United States is an 'owner' of the Questa Mine 'facility."' Aple. Br. at 42. 

We conclude that, at a minimum, the term "owner" covers fee title holders 

for purposes of CERCLA liability, irrespective of any additional indicia of 

ownership. To find otherwise would be inconsistent with CERCLA's statutory 

scheme and an ordinary application of its terms. Of course, a "bare legal title" 

holder may in fact be liable for only a small, or perhaps no, share of remediation 
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costs as a matter of equity. But a liberal construction of CERCLA's liability 

scheme requires any consideration of the extent and kind of an owner's 

involvement in hazardous substance production and disposal be made at the 

second stage of the CERCLA liability inquiry (i.e., allocation under 42 U .S.C. 

§ 9613(f)(l)), rather than the first (i.e., precluding "owner" liability entirely). 

This position is consistent with Supreme Court precedent and case law from other 

circuits. 14 See At!. Research, 551 U.S. at 136 (explaining that "even parties not 

responsible for contamination may fall within the broad definition of PRPs," e.g., 

owners). 

14 For example, the Fourth Circuit has addressed, and rejected, the 
argument that a person who merely "held legal title to the property for only a 
short period of time" was not an "owner" for purposes of CERCLA liability. See 
Nurad, Inc. v. William E. Hooper & Sons Co., 966 F.2d 837, 844 (4th Cir. 1992). 
In holding the short-term title holder liable as an owner, the court noted that "the 
word 'owned' is [not] a word that admits of varying degrees. Such equitable 
considerations as the duration of ownership may well be relevant at a later stage 
of the proceedings when the district court allocates response costs among liable 
parties, but we reject any suggestion that a short-term owner is somehow not an 
owner for purposes of§ 9607(a)(2)." Id. (citation omitted); see also, e.g., Los 
Angeles v. San Pedro Boat Works, 635 F.3d 440, 444, 448-52 (9th Cir. 2011) 
(acknowledging "Congress's intent to hold liable the passive fee title owner of 
real property," declining to apply Commander Oil's "nebulous and flexible" 
framework, and, in holding owner liability improper as applied to holders of 
revocable permits for specific use of real property, contrasting the status of 
persons holding "less-than fee-title possessory interests in real property, conveyed 
by the holder of fee title" with persons holding "absolute title ownership to real 
property" (i.e., quintessential "owners") (emphasis added)); Canadyne-Ga. Corp. 
v. NalionsBank, N.A. (S.), 183 F.3d 1268, 1273-74 (11th Cir. 1999) (finding 
"legal title" sufficient to trigger owner liability). 
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In any event, the government engaged in much more than mere passive 

ownership here. The United States actively exercised its ownership when, for 

example, it sold portions of its land, including the 2,258 acres of land for waste 

rock disposal around the perimeter of the open-pit mine and the 627 acres of land 

for use as a tailings pond, to Molycorp in exchange for valuable consideration. 

Alienability is a key tenant of ownership-it is a "fundamental maxim of property 

law that the owner of a property interest may dispose of all or part of that interest 

as he sees fit." Phillips v. Wash. Legal Found., 524 U.S. 156, 167 (1998). 

In addition, the government actively encouraged mining activities on its 

lands when it passed the DPA and provided the initial loan to Molycorp, 

Chevron's corporate predecessor, to fund their molybdenum exploration and 

mining. For decades after that, the United States knew that Chevron was 

depositing millions of tons of waste rock and tailings on the surface estates, land 

over which the United States still held, at minimum, ownership via legal title. 

Regardless of whether contracting out mining activities might, or might not, 

shield a party from operator liability, it cannot shield a landowner-here, the 

legal titleholder-from owner liability (although it might reduce the party's 

equitable share at the allocation stage). And the government repeatedly exercised 

its plenary regulatory authority over the lands when it approved several special 

use permits for Molycorp's tailings pipelines. These actions all indicate the 

government's continued oversight and involvement in operations on the Questa 
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mining lands that produced substantial amounts of hazardous substances. Though 

such efforts are not at all required for ownership liability, see, e.g., Atl. Research, 

551 U.S. at 136, that the United States undertook them here buttresses our 

conclusion that it was an owner. 

Accordingly, we conclude the United States was an owner of portions of 

the Questa Site during the relevant period when hazardous substances came to be 

located there. As a matter of law, therefore, the United States is a PRP with 

respect to the Questa Site and is strictly liable to contribute its equitably allocated 

share of Chevron's response costs, pursuant to§ 9613(f)(3)(B). 

C. "Arranger" Liability 

In addition to liability as an "owner" of contaminated property, Chevron 

asks us to find the United States liable as an "arranger" of hazardous substance 

disposal at the Questa Site. Though we have already determined the United 

States qualifies as an owner and is therefore a PRP, we must address this separate 

theory of recovery under § 96 l 3(f)(3)(B) because it may affect the determination 

of the United State's equitable allocation of the response costs. As we explain, 

however, we conclude that the United States is not liable as an arranger under 

CERCLA because it neither owned nor possessed the hazardous substances 

disposed of. 

Arranger liability under CERCLA attaches to, 
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any person who by contract, agreement, or otherwise arranged for 
disposal or treatment, or arranged with a transporter for transport for 
disposal or treatment, of hazardous substances owned or possessed by 
such person, by any other party or entity, at any facility or incineration 
vessel owned or operated by another party or entity and containing such 
hazardous substances. 

42 U.S.C. § 9607(a)(3). In other words, to be held liable under CERCLA as an 

arranger, we require a party to satisfy three conditions: (1) the party must be a 

"person" as defined in CERCLA; (2) the party must "own" or "possess" the 

hazardous substance prior to the disposal; and (3) the party must, "by contract, 

agreement or otherwise," arrange for the transport or disposal of such hazardous 

substances. Raytheon Constructors, Inc. v. Asarco Inc., 368 F.3d 1214, 1219 

(10th Cir. 2003). Because the United States at best satisfies only two of these 

three conditions-the first and the third-we hold that arranger liability does not 

apply. 

To begin with, the United States is a "person" as defined in CERCLA, thus 

satisfying the first condition. See 42 U.S.C. § 9601(21) ("The term 'person' 

means ... United States Government .... "); 42 U.S.C. § 9620(a)(l) ("Each 

department, agency, and instrumentality of the United States (including the 

executive, legislative, and judicial branches of government) shall be subject to, 

and comply with, this chapter in the same manner and to the same extent, both 

procedurally and substantively, as any nongovernmental entity, including liability 

under section 9607 of this title."). 
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As to the third condition, it is true that the United States helped arrange for 

the transport or disposal of waste rock and tailings at the Questa Site. And it is 

undisputed those materials contained or were themselves hazardous substances 

within the meaning of CERCLA. See 42 U.S.C. § 9601(14). But as the Supreme 

Court has explained, not all involvement in the disposal process triggers arranger 

liability. While it is "plain from the language of the statute that CERCLA 

liability would attach under§ 9607(a)(3) if an entity were to enter into a 

transaction for the sole purpose of discarding a used and no longer useful 

hazardous substance," it is equally clear that, at the other extreme, "an entity 

could not be held liable as an arranger merely for selling a new and useful 

product if the purchaser of that product later, and unbeknownst to the seller, 

disposed of the product in a way that led to contamination." Burlington N. & 

Santa Fe Ry., 556 U.S. at 609-10. "Less clear is the liability attaching to the 

many permutations of 'arrangements' that fall between these two extremes." Id. 

at 610. 

In such cases, "whether an entity is an arranger requires a fact-intensive 

inquiry that looks beyond the parties' characterization of the transaction ... and 

seeks to discern whether the arrangement was one Congress intended to fall 

within the scope of CERCLA's strict-liability provisions." Id. The Supreme 

Court has interpreted this inquiry to require more than "knowledge alone"; an 

arranger must have taken "intentional steps to dispose of a hazardous substance." 
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See id. at 611-12; see also Martin K. Eby Constr. Co. v. OneBeacon Ins., 777 

F.3d 1132, 1140 (10th Cir. 2015) (citing this rule in a state-law insurance case). 

Chevron contends that sufficiently intentional steps have been taken to 

satisfy this requirement. It points to language from Burlington Northern that 

explains "to qualify as an arranger," a party must have entered into an 

arrangement "with the intention that at least a portion of the product be disposed 

of during the transfer process by one or more of the methods described in 

§ 6903(3)," Burlington N. & Santa Fe Ry., 556 U.S. at 612, i.e., by discharge, 

deposit, injection, dumping, spilling, leaking, or placing it into or on any land or 

water, 42 U .S.C. § 6903(3). 

According to Chevron, the undisputed facts demonstrate the federal 

government intentionally arranged for the disposal of hazardous substances on 

and from the Questa mining lands. First, the United States sold the selected lands 

to Molycorp with the knowledge that the lands were intended to be used as a 

disposal area. Molycorp initially proposed to use a canyon across the Red River 

as its primary waste-disposal site. Although a Forest Service report indicated that 

the Red River proposal was going to be the "least expensive means of 

dispos[al], ... the impact on the environment and ecology of Red River Canyon 

would be tremendous" and the proposal was thus "vigorously opposed by the 

Forest Service and ecologist groups." App., Vol. 1, at 167. As an alternative, 

then, Molycorp began negotiations with the Forest Service in 1969 to facilitate a 
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transaction in which Molycorp would give the United States "246.65 acres of land 

which it own[ed] in Taos County" in exchange for "2,258 acres of National Forest 

land" adjacent to the open-pit mine. Id. at 163. The Forest Service shared 

Molycorp' s intent to use the selected lands as a disposal area and believed this 

use would benefit the United States. See id. at 164 ("The selected lands will be 

the final area of disposal for a part of the nonmineral overburden."); id. at 166 

(acknowledging that "the mine is supplying a needed mineral resource to the 

Nat ion" and noting "several indirect benefits from the disposal of the overburden 

material"). 

Second, the United States sold an additional 627 acres of land to Molycorp 

with the intent that the lands be used as a tailings pond to dispose of mine 

tailings. A BLM land report analyzing the proposed sale identified the lands as 

"non-mineral in character" and "greatly needed as a tailings pond," explaining the 

government's understanding that Molycorp' s "molybdenum mine is located nine 

miles to the east and tailings would be piped from the mine to the pond." Id. at 

183-84. The BLM ultimately found that the sale would be "in the public interest" 

and, "[ c ]onsidering the urgent need of the applicant for the subject tract and its 

suitability for the proposed use as well as the resulting economic benefit to the 

general area from the expanded mining operation, the highest and best use is that 

of a tailings pond." Id. 183, 186. 
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Finally, the United States routinely approved special use land authorization 

permits for pipelines crossing over national forest lands with the specific intent 

that Molycorp would use the pipelines to transport tailings from the mine site to 

the disposal ponds. For example, a 1965 government Impact Report referred to 

the pipeline as a "proposed tailings line" and acknowledged specific risks 

associated with this particular use, including "the potential of the line breaking 

and spilling slurry into the river, which might result in local fish kill prior to 

repair of the line." Id. at 204-05. The report nonetheless concluded "[t]he over

all impact of this project ... is beneficial," id. at 205, and indicated an express 

preference for Molycorp's pipeline plan. It did so to avoid "[t]he alternative of a 

mountain of tailings in the canyon around Sulfer Gulch," which would be 

"intolerable but legal." See id. at 205. And the government had no doubt that 

subsequent special use permits would likewise allow construction of pipelines to 

transport mine tailings. A 1973 letter to Molycorp approved "a fourth tailings 

line adjacent to [its] existing tailings pipeline." Id. at 208. 

These government actions may well constitute sufficiently "intentional 

steps" to satisfy the third condition of arranger liability. The collective effect of 

the United States' s actions-including the sale of the selected lands for a waste 

disposal site, sale of the land for the second tailings pond, and approval of the 

tailings pipelines-was not only to ensure the likelihood of hazardous substance 

disposal but also to facilitate it. 
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But that is not the end of our analysis. Arranger liability under CERCLA 

applies only to a person who arranges for disposal "of hazardous substances 

owned or possessed by such person." 42 U.S.C. § 9607(a)(3) (emphasis added). 

As we said in Raytheon, to be held liable under CERCLA as an arranger, "the 

party ... must 'own' or 'possess' the hazardous substance at issue." 368 F.3d at 

1219. Chevron suggests we revisit the ownership/possession requirement in its 

entirety. But, "[a]bsent en bane consideration, we generally 'cannot overturn the 

decision of another panel of this court,'" unless an intervening Supreme Court 

decision "is 'contrary' to or 'invalidates our previous analysis."' See United 

States v. Brooks, 751F.3d1204, 1209 (10th Cir. 2014) (citations omitted). And 

although Chevron implies the Supreme Court's decision in Burlington Northern 

invalidated our explanation of CERCLA's ownership requirement set forth in 

Raytheon, we are not persuaded. Beyond reproducing the statutory text, 

Burlington Northern does not even mention the ownership requirement in 

CERCLA's arranger liability provision, let alone call it into question. See 556 

U.S. at 611-12 (addressing whether a manufacturer that sold chemicals to 

distributors was an arranger). 

Our position is consistent with several cases from other circuits. For 

example, the First Circuit recognized that the statutory phrase in§ 9607(a)(3) "by 

any other party or entity" could ostensibly be read to modify "the preceding 

words 'owned or possessed by such person,' which would make liable any person 
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who arranged for the disposal of a hazardous substance 'owned or possessed by 

such person [or] by any other party or entity."' Am. Cyanamid Co. v. Capuano, 

381F.3d6, 23-24 (1st Cir. 2004) (brackets in original). But the court proceeded 

to explain the "sentence structure of§ 9607(a)(3) makes it clear" that the correct 

interpretation is to read "by any other party or entity" to modify "the words 

'disposal or treatment,' which would make the sentence read 'any person who ... 

arranged for disposal or treatment ... by any other party or entity'" and leave the 

ownership/possession requirement intact. Id. at 24 (ellipses in original). 

Likewise, the Third Circuit agrees that for arranger liability to attach under 

CERCLA, "[p ]roof of ownership, or at least possession, of the hazardous 

substance is required by the plain language of the statute." Morton Int 'l, Inc. v. 

A.E. Staley Mfg. Co., 343 F.3d 669, 678 (3d Cir. 2003); see also, e.g., GenCorp, 

Inc. v. Olin Corp., 390 F.3d 433, 445 (6th Cir. 2004) ("CERCLA imposes liability 

on any person who 'arrange[s]' 'by contract, agreement or otherwise' for the 

'disposal or treatment ... [or] for transport for disposal or treatment' of 

'hazardous substances' that is [sic] 'owned or possessed' by that person."' 

(emphasis added; brackets and ellipses in original)); Concrete Sales and Servs., 

Inc. v. Blue Bird Body Co., 211F.3d1333, 1337 (1 lth Cir. 2000) (per curiam) 

("In the present case, therefore, the [party seeking imposition of arranger 

liability] must produce evidence that would allow a reasonable [ factfinder] to 

infer from the totality of the circumstances that [the alleged arrangers] arranged 
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for [the] disposal of hazardous substances owned or possessed by [the alleged 

arrangers]." (emphasis added)); Uniroyal Chem. Co., Inc. v. Dellech Corp., 160 

F.3d 238, 243 (5th Cir. 1998) (quoting 42 U.S.C. § 9607(a)(3) as providing 

arranger liability for "any person who by contract, agreement, or otherwise 

arranged for disposal or treatment, or arranged with a transporter for transport for 

disposal or treatment, of hazardous substances owned or possessed by such 

person ... , at any facility" (emphasis added; ellipses in original)); United States 

v. 11C Inv. Corp., 68 F.3d 1082, 1086 (8th Cir. 1995) (summarizing 42 U.S.C. 

§ 9607(a)(3) as providing arranger liability for "those who arranged for disposal 

or treatment, or arranged for transport for disposal or treatment, of hazardous 

substances which they owned or possessed" (emphasis added)). 

Chevron points to only one case which has rejected the ownership 

requirement. See Cadillac Fairview/Cal., Inc. v. United States, 41 F.3d 562 (9th 

Cir. 1994). In that case, the Ninth Circuit interpreted CERCLA's statutory 

language to extend arranger liability "to persons 'otherwise arrang[ing]' for 

disposal or treatment of hazardous substances whether owned by the arranger or 

'by any other party or entity, at any facility or incineration vessel owned or 

operated by another party or entity."' Id. at 565 (emphasis added). In other 

words, Cadillac Fairview interpreted arranger liability to attach not only to 

hazardous substances owned or possessed by the alleged-arranger but also to such 

substances owned or possessed "by any other party or entity." Id. Even if this 
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argument were not foreclosed by our decision in Raytheon, we find it 

unpersuasive based on the statute's plain language. 

First of all, the more natural reading of the statutory language is that the 

hazardous substances must be owned or possessed by the person arranging for the 

disposal or treatment of those substances. In contrast, the clause "by any other 

party or entity" does not apply to ownership of the hazardous substances but, as 

most courts have held, refers back to the previous clause, "for disposal or 

treatment" (i.e., the phrase thus most naturally reads as the arrangement "for 

disposal or treatment ... by any other party or entity, at any facility or 

incineration vessel"). This reading makes sure that the party getting paid for 

disposal or treatment (and thereby taking possession or ownership of the 

hazardous substances) is liable while not insulating from liability the previous 

owner who arranged for the disposal or treatment. To read the provision 

otherwise would render the "owned or possessed" language entirely superfluous. 

Under well-established principles of statutory interpretation, Congress would not 

have included an ownership or possession requirement if that requirement could 

be met by any party's or entity's ownership or possession of the substances. 15 

Our correct application of these canons of statutory construction is confirmed by 

15 The canon against surplusage indicates that we generally must give 
effect to all statutory provisions, so that no part will be inoperative or 
superfluous-each phrase must have distinct meaning. See, e.g., Marx v. Gen. 
Revenue Corp., 133 S. Ct. 1166, 1178 (20I3);_TRW Inc., 534 U.S. at 3l;_Lockheed 
Martin Corp., 717 F.3d at 1130-31~ 
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Cadillac Fairview itself, which is untethered from CERCLA's text. See 41 F .3d 

at 565. 

Chevron also cites two cases, in addition to Cadillac Fairview, to support 

its claim that other courts have rejected an ownership or possession requirement. 

But as Chevron acknowledges, those cases merely "question[] whether it requires 

proof of actual ownership, or may be satisfied by other evidence," without 

rejecting the requirement altogether, see Aplt. Reply Br. at 25 n.15. For example, 

the Sixth Circuit acknowledged that "to say that [ 42 U .S.C. § 9607(a)(3)] requires 

ownership or possession of the waste does not establish what evidence will satisfy 

the requirement or, more particularly, whether constructive ownership or 

possession will suffice." GenCorp, Inc., 390 F.3d at 448. In interpreting the 

ownership requirement, GenCorp found it appropriate to "infer that Congress 

meant the phrase 'ownership or possession' to include constructive ownership or 

possession," and that "GenCorp's control over the hazardous waste suffice[d] to 

establish constructive ownership and possession" sufficient to trigger arranger 

liability. See id. at 448-49. Likewise, the Eighth Circuit simply declined to 

require rigid "proof of personal ownership or actual physical possession." United 

States v. Ne. Pharm. & Chem. Co., 810 F.2d 726, 743-44 (8th Cir. 1986) 

(emphasis added). But it found that the company "had actual 'control' over the 

... hazardous substances," and that this authority was sufficient to satisfy the 

ownership requirement and trigger arranger liability. See id. at 743. 
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Raytheon does not discuss whether anything less than actual ownership of 

the hazardous substances disposed of may satisfy CERCLA's requirements for 

arranger liability, nor has Chevron made a constructive possession argument. 

Chevron briefly notes that "the United States held fee title to lands from which 

waste rock was extracted and therefore owned that rock," but its briefs neither 

develop this argument nor apply it to CERCLA. See Aplt. Br. at 56 n.15. 

Even if we were to reach this argument, Chevron failed to establish that the 

United States owned or possessed the hazardous substances, or the mining waste 

containing them. It cites to United States v. McPhilomy, 270 F.3d 1302 (10th Cir. 

200 I), but that criminal case did not involve valid mining claims and turned on a 

very different burden of proof even as to the issues it discussed. In any event, 

"the moment th[at] ore becomes detached from the soil in which it is embedded it 

becomes personal property, the ownership of which is in the [person] whose 

labor, capital, and skill has discovered and developed the mine[,] ... free from 

any lien, claim, or title of the United States .... " Forbes v. Gracey, 94 U.S. 762, 

765-66 (1876). The United States neither owned nor possessed the waste rock 

and tailings extracted from Chevron's molybdenum mining activities. 

In sum, we conclude that the United States is not an "arranger" under 

CERCLA with regard to the contamination located at the Questa Site because it 

did not own or possess the hazardous substances disposed of. 
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III. Conclusion 

We conclude that, as a matter of law, the United States is an "owner" under 

42 U.S.C. § 9607(a)(2) because it owned portions of the Questa Site at the time 

hazardous substances were located there. The United States is not, however, an 

"arranger" under 42 U.S.C. § 9607(a)(3) because it did not own or possess the 

hazardous substances disposed of. The United States is thus a PRP under 

CERCLA (as an owner but not an arranger) and, as a matter of law, liable for an 

equitable allocation of Chevron's past, present, and future necessary response 

costs to remediate the Questa Site, pursuant to 42 U.S.C. § 9613(f)(3)(B). 

Accordingly, we REVERSE in part and AFFIRM in part the district court's 

judgment and REMAND for further proceedings consistent with this opinion. 
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IN THE UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF ARIZONA 

El Paso Natural Gas Company, LLC, 

Plaintiff, 

No. CV14-8165-PCT-DGC 

ORDER 

11 v. 

12 United States of America, et al., 

13 Defendants. 

14 

15 

16 This case concerns environmental liability under the Comprehensive Environmental 

17 Response, Compensation, and Liability Act ("CERCLA") for 19 uranium mines located 

18 near Cameron, Arizona, on the Navajo Nation Reservation (the "Mine Sites"). Plaintiff 

19 El Paso Natural Gas Company, LLC, whose predecessors operated the mines in the 1950s 

20 and 1960s, brings claims against Defendants United States of America, the Department of 

21 the Interior ("DOI"), the Bureau of Indian Affairs ("BIA"), the United States Geological 

22 Survey ("USGS"), and the Department of Energy ("DOE") (collectively, the "United 

23 States") for cost recovery and contribution. Doc. 55 iii! 1-2.1 The United States asserts a 

24 CERCLA counterclaim against El Paso for contribution. Docs. 53, 66.2 

25 

26 

27 

28 

1 The Nuclear Regulatory Commission was dismissed on May 5, 2016. See Doc. 72. 

2 The 19 Mine Sites consist of sites 1-12, 14, and 17, originally permitted by Charles 
and Evan Huskon, and sites 20-22 and 24, originally permitted by Rare Metals Corporation. 
The Court will refer to the sites generally as "Mme Sites" and specifically as "Huskon" 
followed by the site number or "Ramco" {for Rare Metals) followed by the site number. 
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1 El Paso stipulates that it was an operator of the Mine Sites for purposes of CERCLA 

2 liability (Doc. 108), and the Court previously held that the United States is liable as an 

3 owner of the land where the mines are located (Doc. 135). The parties assert additional 

4 grounds for CERCLA liability against each other and ask the Court to make an equitable 

5 allocation of past and future response costs under CERCLA § 113. 

6 The Court held an eight-day bench trial in February and March, 2019. Each side 

7 presented many witnesses, live or by deposition, and hundreds of exhibits. The parties also 

8 submitted extensive proposed findings of fact and conclusions of law, as well as post-trial 

9 briefing on specific issues addressed in this order. For reasons set forth below, the Court 

10 will allocate 65% of past and future response costs to El Paso and 35% of such costs to the 

11 United States. 

12 I. Findings of Fact. 

13 This order sets forth the Court's findings of fact and conclusions of law under 

14 Rule 52 of the Federal Rules of Civil Procedure. The Court provides some citations to the 

15 record, but the citations should not be regarded as the sole basis for the Court's ruling. The 

16 Court's findings and conclusions are based on all of the testimony and exhibits admitted in 

17 evidence. 

18 A. The Parties. 

19 El Paso is the corporate successor of Arrowhead Uranium Company ("Arrowhead"), 

20 Rare Metals Corporation of America ("Rare Metals"), and El Paso Natural Gas Company. 

21 Doc. 159 at 8.3 Arrowhead and Rare Metals mined uranium at the Mine Sites. Arrowhead 

22 was one of the original uranium mining companies in the Cameron region of N orthem 

23 Arizona, operating from 1952 to 1954. Ex. 28 at 7-8. Rare Metals was formed in 1954 to 

24 prospect, explore, and acquire properties containing uranium deposits and other valuable 

25 minerals. Rare Metals acquired Arrowhead in December 1954 and took over its uranium 

26 mining operations. See Exs. 1040-44. Rare Metals also engaged in uranium exploration 

27 

28 3 Throughout this order, the Court will refer to Arrowhead, Rare Metals, and El Paso 
collectively as "El Paso" unless the context requires identification of a specific entity. 

2 
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1 and development in Utah, New Mexico, California, and other locations. Exs. 1041 at 7; 

2 1042 at 6, 8; 1043 at 5-7, 9. Rare Metals merged with El Paso in 1962. Ex. 1056. El Paso 

3 also takes responsibility for the mining activities of Cameron Mining Company at several 

4 of the Mine Sites. Doc. 159 at 8. 

5 The land where the Mine Sites are located is owned by the United States in trnst for 

6 the Navajo Nation. See 25 U.S.C. § 640d-9(a); Doc. 159 at 7. The DOI and the BIA, as 

7 part of their tribal trnst responsibilities, oversaw some aspects of the mining permits and 

8 leases for the Nation. Doc. 159 at 8; Ex. 12 at 2. The USGS, which is part of the DOI, 

9 collects, analyzes, monitors, and provides information about natural resources. Docs. 1 

10 ii 19; 23 ii 19. DOE is the successor agency to the former Atomic Energy Commission 

11 ("AEC"). Doc. 23 ii 20. After World War II, the AEC was responsible for creating and 

12 managing a program to procure uranium for nuclear weapons, known as the Domestic 

13 Uranium Procurement Program ("DUPP"). Ex. 74 at 6. 

14 B. The Cold War and the Domestic Uranium Industry. 

15 The United States' use of atomic bombs in Japan both hastened the end of World 

16 War II and sparked the Cold War with the Soviet Union. Both nations aggressively 

17 developed nuclear weapons. Obtaining uranium, a naturally occurring metal that was an 

18 indispensable component of such weapons, became a driving objective of the United 

19 States' national defense effort. Doc. 158 ii 12. 

20 In 1946, Congress passed the Atomic Energy Act, which formed the AEC. See 60 

21 Stat. 755. The Act also established the DUPP, a program for "the production, ownership, 

22 and use of fissionable material to assure the common defense and security and to insure 

23 the broadest possible mining of the fields." Ex. 74 at 6. Viewing foreign sources of 

24 uranium as unreliable, the United States sought, through the DUPP, to locate and develop 

25 domestic sources using a combination of government-led exploration and private enterprise 

26 incentives. Tr. at 94-95. At the time, the federal government was the only authorized 

27 purchaser of uranium in the United States. Atomic Energy Act of 1946 § 5(2); Ex. 74 at 14. 

28 

3 
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1 Between 1948 and 1956, the AEC published nine circulars offering guaranteed 

2 minimum prices and bonus payments for uranium ore (the "Circulars"). See Ex. 41. 

3 Circulars 3, 4, 5, and 6 applied to uranium mining on the Colorado Plateau, a geographic 

4 area encompassing some 140,000 square miles in Arizona, Utah, Colorado, and New 

5 Mexico. Ex. 1002; Doc. 159 at 7. Circular 3 guaranteed, for three years, a minimum price 

6 and "development allowance" of fifty cents per pound for uranium ore of .15% grade or 

7 more. Ex. 41 at 3-4; see also id. at 8-9 (Circular 5 Revised). Circular 4 established a 

8 haulage allowance of six cents per mile for the first 100 miles. Id. at 5. Circular 5 also 

9 guaranteed a minimum price and expanded the development allowance to ore with uranium 

l 0 concentrations as low as .10%. Id. at 6. Circular 6 created an additional bonus for the 

11 production of uranium ore from new domestic mines. Id. at 13-14. 

12 The AEC assisted the young domestic uranium industry by conducting geologic 

13 surveys, furnishing free testing and assaying services, and agreeing to purchase uranium 

14 ore. Ex. 25 at 13. The AEC established ore-buying stations in uranium-producing areas. 

15 Id. The AEC's assistance programs included research and development that led to 

16 improvement in milling processes and other mining-related innovations. Id.; see also 

17 Chenoweth Depo. Jan. 15, 2014, at 85.4 

18 Beginning in 1948, the AEC, assisted by the USGS, operated a program of uranium 

19 exploration on the Colorado Plateau and several other western states. Ex. 25 at 14. The 

20 program involved temporary withdrawal of some 700 square miles of public domain land 

21 for exploration, geologic studies, drilling, examination of samples, and airborne 

22 reconnaissance. Id. The AEC employed a contractor, Walker Lybarger, to use a bulldozer 

23 to uncover any uranium outcrops that were discovered. Chenoweth Depo. Jan. 15, 2014, 

24 at 103.5 Ore found on AEC land was leased to private parties directly through the AEC in 

25 return for a royalty on ore production. Ex. 25 at 14; see also Chenoweth Depo. Jan. 15, 

26 

27 

28 

4 The relevancy and Rule 403 objections to this deposition testimony are overruled. 
When the Court relies on any other deposition testimony submitted by the parties to which 
an objection has been made, the Court will state its ruling in this order. 

5 The Rule 403, 602, and 802 objections to this deposition testimony are overruled. 

4 
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1 2014, at 79-82. The AEC also undertook an access road program under which the AEC, 

2 the Bureau of Public Roads, and various state agencies improved over 1,200 miles of roads 

3 in Arizona and other states to facilitate uranium exploration and mine development. Ex. 25 

4 at 15. 

5 In July 1952, Charles Steen, an independent prospector, found uranium on the 

6 Colorado Plateau south of Moab, Utah. See Tr. at 56-57, 1600. Steen made over a million 

7 dollars on the ore deposit, and his success motivated many others to pursue uranium 

8 mining, launching a gold-rush-like interest in prospecting for uranium. Tr. at 57. 

9 C. Uranium Mining on the Navajo Reservation. 

10 Because the 19 Mine Sites are all located on the Navajo Reservation, both the 

11 Navajo Nation and the federal government were involved in transactions affecting the sites. 

12 Generally, four permits or leases are required for uranium mining: (1) prospecting permits, 

13 (2) drilling and exploration permits, (3) mining permits, and (4) mining leases. See Ex. 31 

14 at 10. As of 1951, the Navajo Nation did not require a separate drilling and exploration 

15 permit (Ex. 1075) and required only non-Navajos to apply for prospecting permits (Ex. 31 

16 at 10). In 1953, the Nation's mining regulations were updated to require drilling and 

17 exploration permits. Ex. 1078. The new regulations also required any prospector, Navajo 

18 or non-Navajo, to apply for a prospecting permit. Id. at 2. A non-Navajo permit holder 

19 could negotiate a mining lease with a tribal advisory committee. Id. 

20 Permits were approved by the Navajo Tribal Council and the area director of the 

21 BIA. See Tr. at 160-61; see, e.g., Ex. 294A. All rents and royalties were paid to the United 

22 States Treasury for deposit exclusively in Navajo tribal funds. See Tr. at 203, 523. The 

23 permits contained provisions related to the trust oversight responsibilities of the DOI and 

24 required permittees to (1) "conform to any and all regulations of the Secretary of the 

25 Interior"; (2) receive approval from the Tribal Council and the Secretary of the Interior 

26 before assigning the permit; and (3) allow inspection of permitted premises and operations 

27 by BIA personnel. Ex. 294A at 3-4. These provisions and the DOI oversight of the leases 

28 were consistent with the DOI's trust duties over all reservation mining. See Tr. at 162-63, 

5 
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1 90 (the lease authorization requirement is consistent with all mining contracts on the 

2 Navajo reservation); Ex. 75 (example of a lease rejected by the BIA consistent with its 

3 tribal trust duty); Ex. 13 (delegating approval of leases to the Secretary of the Interior 

4 because it was in a better position to make profitable lease arrangements for tribes); see 

5 also Navajo Tribe ~{'Indians v. United States, 9 Ct. Cl. 227, 232 (1985) (noting that the 

6 United States has a responsibility to supervise the affairs of Indian tribes). The Navajo 

7 Nation exercised independent decision-making authority and had a strong interest in 

8 developing uranium resources on tribal lands, and that the United States supported the 

9 Nation's efforts consistent with its role as tribal trustee. Tr. at 893-95, 899-904, 941-42, 

10 988-89. 

11 D. The Mine Sites. 

12 In 1952, Charles Huskon, a Navajo prospector who worked for AEC contractor 

13 Walker Lybarger, discovered a natural uranium outcrop that would later become Huskon 1. 

14 Ex. 28 at 6. In July 1952, Huskon and his son left the contractor to work for Arrowhead. 

15 Id. In August and September, 1952, Huskon received mining permits for Huskon 1, 2, 3, 

16 4, 5, 6, 7, and 8, and assigned them to Arrowhead. Ex. 294D. In Apr. 1953, the BIA 

17 approved a mining permit for Huskon 9, 10, and 11, which Huskon also assigned to 

18 Arrowhead. Ex. 24 at 53. Huskon 12, 14, and 17 were surveyed and located in December 

19 1953 and January 1954 (Tr. at 525-27; Ex. 1023), but permits were not obtained until 

20 March 1954 (Ex. 294D). 

21 Rare Metals acquired Arrowhead in December 1954 and took over all of its uranium 

22 mining operations. See Exs. 1040-44. In 1955, mining permits for Ramco 20, 21, and 22 

23 were issued to Navajo prospectors and assigned to Rare Metals. Ex. 294D. These sites 

24 were converted to mining leases in 1959. Id. Ramco 24 was permitted by a Navajo 

25 prospector in 1957 and assigned to Rare Metals. Id. 

26 In 1959, Rare Metals allowed Cameron Mining Company, an independent 

27 contractor, to perform mining operations at sites where Rare Metals had ceased operations. 

28 Doc. 159 at 8; Tr. at 499-500. These included Huskon 1, 2, 3, 6, 10, 11, 12, and 17, and 
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1 Ramco 20, 21, and 22. Exs. 28 at 13; 1165; 1166; Prince Depa. Oct. 9, 1996, at 88-89. 

2 Rare Metals relinquished its rights to Ramco 24 in 1958, and its rights to the remaining 

3 Mine Sites during the first half of the 1960s. See Ex. 294 D. 

4 E. Three Mining Phases. 

5 At trial and in their briefs, the parties focused on three phases of mine operations: 

6 exploration, mining, and reclamation. The Court makes the following findings of fact with 

7 respect to each phase. 

8 1. Exploration. 

9 During exploration, an ore deposit is located through prospecting, confirmed, and 

l 0 uncovered to determine its "dimension, grade, and continuity." Tr. at 216. Common 

11 exploration methods in the 1950s included drilling and rim stripping. Tr. at 282. El Paso 

12 concedes that there is no evidence the United States ever conducted exploration activities 

13 at the Ramco sites (Tr. at 62), and El Paso does not seek contribution for exploratory 

14 drilling that occurred at any of the Huskon mines (Tr. at 17). During trial, El Paso also 

15 stated that it would assume responsibility for all exploration activities at Huskon 5, 6, 

16 and 9. Tr. at 348-49. This order, therefore, focuses on exploration at Huskon 1, 2, 3, 4, 7, 

17 8, 10, 11, 12, 14, and 17. El Paso claims that the United States engaged in rim stripping at 

18 each of these sites. The United States disagrees. 

19 Rim stripping occurs when a bulldozer excavates soil, referred to as "overburden,'' 

20 from the top of an ore deposit to expose the mineralized zone. See Tr. at 350. During a 

21 45-day period between December 19, 1953 and February 3, 1954, the AEC conducted rim 

22 stripping in the Cameron area. Exs. 58; 91 at 2; 129 at 20; 1258. According to a report 

23 prepared in 1955 by David Hinckley, an AEC geologist (the "Hinckley Report"), the AEC 

24 stripped approximately 45,000 linear feet of soil in the Cameron area during this 45-day 

25 window, exposing portions of 15 uranium outcrops. Ex. 129 at 20. 

26 Exploratory trenches made during rim stripping can still be seen at many of the Mine 

27 Sites today. Some of the trenches are visible in aerial photographs of the sites taken in 

28 

7 
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1 1954, and even more are apparent in aerial photographs taken in 1992. The question is 

2 who made the trenches. 

3 AEC and its contractors used a Caterpillar D7 bulldozer for rim stripping - an 11-ton 

4 machine that cut a 29-foot-wide swath with its front blade. See Tr. at 330-31; Ex. 129 at 

5 20. Arrowhead did not own a machine of this size, but instead used a much smaller Allis 

6 Chalmers HD5 front-end loader for work at the Mine Sites. See Tr. at 320-22, 441; see 

7 also Maloney Depa. at 117. After it purchased Arrowhead in December 1954, Rare Metals 

8 also used D7 bulldozers, as well as larger D8s, for work at the Huskon Mine Sites. See Tr. 

9 at 542, 551 (Mr. Beahm testifying that there is no dispute that Rare Metals bulldozers were 

10 used at the Huskon mines), 1306 (1992 aerial photos suggest that more rim stripping 

11 occurred after 1954); Exs. 130 at 6; 1160 (1957 contract with Rare Metals for contractor 

12 stripping of overburden); see also Chenoweth Depa. Apr. 24, 2014, at 26 (more exploration 

13 by private parties after 1956 than by the AEC before 1956). 

14 El Paso's mining expert, Douglas Beahm, reviewed historical documents regarding 

15 the DUPP and historical aerial photographs. Tr. at 311. He visited the Mine Sites six 

16 times. Id. On the basis of his investigation, Mr. Beahm testified that the AEC performed 

17 rim stripping at Huskon 1-12, 14, and 17. Tr. at 349.6 He testified to measuring a total of 

18 30.2 acres (or 45,362 linear feet) of exploration disturbance at these Huskon sites. Tr. 

19 at 358-59. He noted that trenches he observed generally were 29-feet wide, corresponding 

20 to the size of a D7 blade, and that his estimated 45 ,362 linear feet of trenching aligns with 

21 the 45,000 linear feet of AEC rim stripping described in the 1955 Hinckley Report - rim 

22 stripping performed by the AEC during the 45-day window in 1953 and 1954. Tr. at 358; 

23 see also Ex. 129 at 20. Mr. Beahm concludes that all of the AEC's rim stripping in the 

24 Cameron area was performed at the Huskon Mine Sites, and constitutes the only rim 

25 stripping that occurred at those sites. El Paso also presented an undated internal corporate 

26 

27 

28 

6 Mr. Beahm also noted a disturbance at Huskon 26, but he combined Huskon 26 
with Huskon 11. See Tr. at 349. Thus, Mr. Beahm's numbers are applicable to all 15 
Huskon sites. 

8 
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1 memorandum which stated that the AEC bulldozed trenches on Huskon 1-11, 12, 14, and 

2 17, and that the company did "[l]ittle bulldozer work ... except to strip off overburden." 

3 Ex. 119; see also Tr. at 366-67.7 

4 If Mr. Beahm is correct in his conclusion that some 45,000 feet of trenching was 

5 done by the AEC at the Mines Sites during the 45-day period described by Hinkley, the 

6 trenching would have occurred before the 1954 aerial photos were taken in February 1954 

7 and presumably would be visible in those photos. But the government's aerial photography 

8 expert, Mary Sitton, testified that only 13,589 linear feet ofrim stripping can be seen within 

9 the Mine Sites' boundaries in the 1954 aerial photographs, with approximately 3,000 linear 

l 0 feet outside of the boundaries. See Tr. at 1116. 8 She identified many trenches visible at 

11 the sites today that cannot be seen in the 1954 aerial photographs. She also noted that the 

12 1955 Hinckley Report attributes the 45,000 linear feet ofrim stripping not to the Mine Sites 

13 specifically, but to the general Cameron area, which includes scores of mine sites, and that 

14 Rare Metals had heavy bulldozers at the Mine Sites in early 1955 and thereafter-machines 

15 capable of creating the trenches observed on the ground today. This evidence persuasively 

16 suggests that the trenches at Huskon 1-12, 14, and 17 were not all made by the AEC during 

17 a single 45-day period in late 1953 and early 1954. 

18 The Court finds Ms. Sitton's testimony about the aerial photographs to be more 

19 credible than Mr. Beahm' s. She has significantly more aerial photography training and 

20 expertise than he does, and she obtained aerial photographs from the National Archives 

21 and Records Administration, the USGS, and the University of Arizona. Tr. at 1075. Unlike 

22 Mr. Beahm, she reviewed the historical aerial photos through a stereoscope, which allowed 

23 her to examine them in 3D. Tr. at 1076. The Court does not find credible Mr. Beahm's 

24 

25 

26 

27 

28 

7 El Paso presented evidence of some AEC involvement and reconnaissance in the 
Cameron area that_predates Arrowhead's mining permits, but it does not specifically refer 
to rim stripping. See Ex. 179 (sampling at Huskon 1 on September 9, 1932, three weeks 
before Arrowhead received its permit). 

8 Mr. Beahm's exploration numbers included several areas outside of the mine 
boundaries. See Tr. at 617-18. According to El Paso, the EPA specifically requested that 
it examine these locations, but El Paso has not agreed to do any further remediation there. 
Tr. 438-41. 

9 
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1 assertion that virtually all of the trenches seen on the ground today were present in 1954 

2 but do not appear in the 1954 aerial photographs because they were obscured by shadows 

3 or lack of contrast. 

4 The evidence also shows that Arrowhead conducted rim stripping. Mr. Beahm 

5 testified that Arrowhead was unable to rim strip by bulldozer because it owned only the 

6 HD5 front-end loader, which was incapable of creating the wide trenches observed at the 

7 19 Mine Sites. See Tr. at 320-22, 441; see also Maloney Depa. at 117. And records do 

8 indicate that Arrowhead was primarily a hand-digging operation before it was acquired by 

9 Rare Metals. See Tr. at 323. Further, Dozing with an HD5 front-end loader would require 

10 multiple passes to create a trench as wide as a D7's, would create several separate waste 

11 piles, and would not create uniform windrows as observed on the side of trenches at the 

12 Mine Sites.9 But the United States presented evidence that Arrowhead did conduct rim 

13 stripping with its HD5 at some of the Mine Sites. Arrowhead cofounder George 

14 Morehouse stated that he would "strip down with the dozer, actually [he would use] the 

15 front end loader as a dozer." See Ex. 69 at 9; see also Tr. at 1196-97. Expense and 

16 production reports for the Huskon sites, before the 45-day AEC exploration window, also 

17 indicate that rim stripping was performed by Arrowhead at the Huskon sites. See Ex. 1139 

18 (report for Huskon 1 for October 24, 1952 to March 31, 1953, stating cubic yards for 

19 stripping); 1106 at 6 (indicating that overburden was stripped by an ACD5, which is the 

20 Allis Chalmers HD5 dozer); see also Tr. at 1199. 

21 Based on all the evidence, the Court makes several findings regarding the parties' 

22 involvement in the exploration phase. 

23 First, El Paso was directly involved in exploration. It has assumed responsibility 

24 for all exploration activities at the Ramco sites and Huskon 5, 6, and 9, as well as all 

25 exploratory drilling. The evidence described above shows that Arrowhead engaged in rim 

26 

27 

28 

9 A windrow is waste material left on either side of a trench dug by a bulldozer, or 
on one side if the bulldozer's blade is angled. Tr. 332. 

lO 
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stripping, and Arrowhead had mining permits at Huskon 1-11 before February 1954. See 

Ex. 294D. The parties agree that Arrowhead had the authority to mine or explore as a result 

of those permits. See Tr. at 1623. In fact, Arrowhead delivered its first uranium ore 

shipment from Huskon 1 in October 1952, well before the 45-day window when the United 

States conducted rim stripping activities in the Cameron area. See Ex. 28 at 7-8. The Court 

finds it likely that the rim stripping at Huskon 1-11 was conducted by Arrowhead in 

conjunction with its mining activities. See Tr. at 1099 (noting that exploration and mining 

occurred at the same time), 1228 (stripping is done at the mines after mining started). 10 

Second, the Court finds by a preponderance of the evidence that the United States 

engaged in exploration activities at Huskon 12, 14, and 17. Arrowhead did not receive a 

permit to mine these sites until March 1954, and yet Ms. Sitton and Mr. Beahm each found 

disturbances on these sites in the 1954 aerial photos that predate the permits. See Ex. 294 D. 

For Huskon 14 and 17, Ms. Sitton noted several linear excavations on the 1954 aerials. See 

Exs. 1354; 1356. 

El Paso asserts that Arrowhead could not have created these disturbances without a 

mining permit. See Tr. at 1623. Prior to approval of the survey of the mining claims, 

Arrowhead had no privileges at Huskon 12, 14, and 17. See Tr. at 369. El Paso argues that 

the United States did have permission from the Navajo Nation to prospect and explore on 

the lands in question before the February 1954 aerials were taken. Tr. at 341-43; Exs. 58; 

1258. The United States appears to argue that because Arrowhead had a prospecting 

permit, and because it surveyed and plotted Huskon 12, 14, and 17 in December of 1953 

10 It is also possible that some exploration activities at Huskon 1-11 were conducted 
by the United States. The AEC certainly conducted rim stripping in the Cameron area, at 
least in the vicinity of the Mine Sites. See Exs. 91; 129 at 20. But the Court is not certain 
how much, if any, occurred on Huskon 1-11. El Paso's only historical document linking 
AEC exploration to Huskon 1-11 is the undated internal memo that does not identify the 
source of its information. See Ex. 119. And even ifthe United States conducted additional 
rim stripping at these sites, it would not affect the Court's allocation. The exploration 
phase of this case is small compared to the mining phase, and El Paso would, in any event, 
have welcomed and encouraged AEC rim stripping for more ore at its Mine Sites. 
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1 and January 1954, Arrowhead had authority to conduct exploration activities on those 

2 Sites. See Tr. at 1621. The United States asserts that because the Navajo Nation did not 

3 utilize exploration and drilling permits at the time, the prospecting permit gave Arrowhead 

4 authority to conduct these exploration activities. See Tr. at 1623. Further, the United States 

5 argues that the minimal level of activity identified by Ms. Sitton would be consistent with 

6 staking a mine claim. Tr. at 1622. 

7 As already noted, the Navajo Nation initially did not require exploration or drilling 

8 permits. Tr. at 896, 1255; Exs. 1075; 1078. Miners applied for a prospecting permit and 

9 then for a mining permit. Ex. 1075. In December 1953, the Nation updated its regulations, 

10 requiring miners to seek first a prospecting permit, then an exploration permit, and then a 

11 mining permit. Tr. at 896; Ex. 1078. Mr. Beahm testified that the mining permit was 

12 necessary for miners to conduct exploration activities like those seen clearly at Huskon 14 

13 and 17, and that likely occurred at Huskon 12 (Tr. at 117), and the United States failed to 

14 present any testimony that supports its themy that a prospecting permit prior to 1953 would 

15 allow Arrowhead to conduct exploration. 11 Moreover, the fact that the disturbances in 

16 question were labeled as linear excavations or seemed to be made by heavy equipment 

1 7 indicates that these disturbances were not made in the normal course of staking a claim. 

18 See Trial Tr at 1176 (only use a simple compass and steel chain for staking claims). 

19 Because the trenches and disturbances at Huskon 12, 14, and 17 were made at a time when 

20 Arrowhead likely did not have authority to do the work, and were made by heavy 

21 equipment of the kind operated by the AEC contractor, the Court finds by a preponderance 

22 of the evidence that the United States conducted rim stripping at these sites. 

23 Third, the Court does not find, as El Paso suggests, that the AEC conducted most of 

24 the exploration activities at the Mine Sites. Mr. Beahm relied heavily on current site visits 

25 where he assumed that bulldozer-sized trenches visible on the ground were made by the 

26 

27 

28 

11 United States witness Jay Brigham testified that an individual with a prospecting 
permit would have an interest in tne particular area. See Tr. at 944. But that does not mean 
that the individual would have had the authority to conduct exploration activities or to 
exclude the United States from conducting exploration activities. 

l2 
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1 AEC during the 45-day window in late 1953 and early 1954. But this view disregards the 

2 fact that the disturbances could have been made at any time during the years of mining by 

3 El Paso, including after 1954 when Rare Metals brought its own D7 and D8 bulldozers to 

4 the Mine Sites. See Tr. at 390; Ex. 1158. Mr. Beahm also relied on historical documents 

5 noting that the AEC conducted rim stripping in the Cameron area, but these documents 

6 refer to the entire Cameron area, which contained approximately 100 mines. Tr. at 114 7 

7 (Ms. Sitton testifying that she noted other activity in the Cameron area), 1112-14 

8 (discussing mapping anomalies that included linear excavations in the Cameron area 

9 outside the Mine Sites), 1114-15 (Ms. Sitton testifying that the 45,000 linear feet does not 

10 cover just the 19 Mine Sites); see also Ex. 1363. And Mr. Beahm's assertion that he 

11 measured approximately 45,000 linear feet of trenching, which matched the Hinckley 

12 Report on AEC activity, is less credible than Ms. Sitton's testimony that most of this 

13 trenching does not appear in the 1954 aerial photographs. 

14 In summary, although the Court finds that both El Paso and the United States 

15 engaged in exploration activities at the Mine Sites, the Court does not find that all or even 

16 a majority of it was performed by the United States. The evidence does not enable the 

17 Court to precisely determine the parties' respective exploration activities at the sites, but 

18 this is not an impediment to an overall allocation because the exploration phase is a 

19 relatively minor portion of the relevant activity in this case. 

20 2. Mining. 

21 All of the Mine Sites were open pit mines. Tr. at 1611. They were mined either by 

22 El Paso or one of the orphan companies. The United States never mined or supervised 

23 mining operations at any of the sites. See Tr. at 908, 1580; Ex. 69 at 4-5; Chenoweth Depa. 

24 Jan. 16, 2014, at 409; Chenoweth Depa. Apr. 24, 2014, at 23, 57. 12 

25 

26 

27 

28 

12 An orphan under CERCLA is a "party otherwise qualifying as a responsible party 
[but who ] may be defunct, bankrnpt, uninsured, or otherwise lack the resources to bear its 
ideal measure of responsibility in monetary terms." United States v Kramer, 953 F. Supp. 
592, 595 (D.N.J. 1997). There were five entities that operated the Mine Sites and 
eventually went bankrnpt: Utco Uranium, Cameron Mining, B.C. Associates, Domino 
Company, and H.R. Rodgers. See Tr. at 743. 
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1 The Navajo Nation managed uranium mining on the reservation. Tr. at 941-42; 

2 Chenoweth Depa. Jan. 16, 2014, at 408-09. The Nation wrote its own regulations, 

3 established a department of mining, conducted mining inspections, and hired a mining 

4 engineer. Tr. 893-95; Exs. 31 at 8; 62; 1074; 1080. The United States did conduct 

5 inspections through the DOI and the Bureau of Mines ("BOM") to promote mine safety 

6 and identify hazards. See, e.g., Exs. 1189-1202; 1207-08; Chenoweth Depa. Jan. 16, 2014, 

7 at 409. 

8 Initially, Arrowhead mined with picks, shovels, wheel barrows, the HD5 loader, and 

9 a crew of about twelve workers. See Ex. 69 at 10. El Paso's proposed findings of fact 

l 0 admit that Arrowhead produced almost 4,000 tons of ore in 1953 and more than 8,000 tons 

11 in 1954. See Doc. 158 if 167. When Rare Metals acquired Arrowhead in December 1954, 

12 production at the mines increased significantly. See Doc. 158 if 167; Ex. 1334. In 1956, 

13 Rare Metals Mines produced nearly 30,000 tons of ore. See Doc. 158 if 167. In 1957, the 

14 Mines Sites produced over 40,000 tons. Doc. 158 if 167. As of March 1956, an internal 

15 company memo stated that Rare Metals had stripped 291,169 tons of native material at the 

16 Huskon sites and another 273,857 tons of overburden at the Ramco sites. Ex. 1135. 

17 Open pit mines are created by stripping away large amounts of overburden and then 

18 removing the ore to an onsite stockpile. See Exs. 1190-1210 (safety inspection reports 

19 documenting mining methods). El Paso's excavations at the Mine Sites ranged in size from 

20 shallow trenches to large pits up to 2,400 feet long. Exs. 28 at 5; 1190-1210; see also 

21 Tr. at 1202. Mine development also included roadbuilding. See Exs. 1336 (summarizing 

22 miles of road built at each site based on El Paso expense and production reports); 1389 

23 if 17. A majority of the Cameron area waste-generating activity occurred between 1954 

24 and 1961. See Exs. 28 at 19; 1334. 

25 El Paso disposed of hazardous substances at each of the Mine Sites. See Doc. 117 

26 if 3. The United States did not direct waste handling or waste disposal. See Tr. at 907, 921, 

27 1204; Chenoweth Depa. Jan. 16, 2014, at 410. During mining, workers used a Geiger 

28 counter to asses wheelbarrow loads of ore and, if a load did not "measure so much on the 

l4 
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1 Geiger counter, they'd dump it over the hill [] someplace." Chenoweth Depo. Jan. 16, 

2 2014, at 410-11. Waste rock was dumped out of the way so it would not interfere with 

3 mining. Chenoweth Depo. Jan. 16, 2014, at 411; see also Ex. 69 at 10 (Arrowhead put 

4 waste wherever it was convenient). 

5 The AEC bought uranium at the prices and bonuses set by the Circulars. Because 

6 miners could grade their uranium on an average monthly basis, they had an incentive to 

7 stockpile lower-grade ore and blend it with higher-grade ore to sell to the AEC. Chenoweth 

8 Depo. Apr. 24, 2014, at 36. This was a common practice. See Tr. at 1610; Ex. 15 at 3; 

9 Chenoweth Depo. Apr. 24, 2014, at 36-37. 

l 0 When El Paso opened the Tuba City mill in 1956, it set an ore grade cut-off of .20% 

11 because that was more efficient for the mill's operation. Ex. 280; Chenoweth Depo. 

12 Apr. 24, 2014, at 163-64 (the ore grade cut-off was up to the mill, if the mill did not want 

13 to take the lower grade the AEC did not force them); see also Exs. 1231-32 (mining 

14 companies complaining that El Paso was not purchasing lower grade ore as permitted by 

15 the Circulars). Even before the mill changed the cut-off, miners were more focused on 

16 higher-grade uranium because it sold for a higher price. Chenoweth Depo. Apr. 24, 2014, 

17 at 37 (most miners could not make money at the .10% cut-off, so during the uranium boom 

18 the average grade was about .23%). 

19 By late 1957, dramatic increases in reported uranium ore reserves and in milling 

20 capacity prompted the AEC to announce that "it no longer [was] in the interest of the 

21 Government to expand production of uranium concentrate." Ex. 25 at 12. The AEC 

22 announced that it would buy "only appropriate quantities of concentrate derived from ore 

23 reserves developed prior to November 24, 1958." Id. In 1958, the AEC announced that 

24 "domestic producers of uranium ores and concentrate" could start making private sales for 

25 the peaceful use of atomic energy, but no such sales were actually made until 1966. Id. 

26 In 1962, the AEC implemented a "stretch-out" program which allowed mining 

27 companies to defer delivery of a portion of their contract commitments until 1967 and 

28 1968, in return for an AEC commitment to purchase the ore in 1969 and 1970. Id. 

l 5 
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1 Operations at the Mine Sites phased down as incentives decreased, but there is also 

2 evidence that ore reserves at the Mine Sites were exhausted by this time and no longer held 

3 enough economically viable uranium. Chenoweth Depa. Jan. 16, 2014, at 410-14 

4 (describing the process of using the Geiger counter to measure uranium from a mine; once 

5 it was very low, mining would stop); see also Ex. 31 at 7 ("[A ]s the known orebodies were 

6 depleted, ore production declined sharply after 1958."). 

7 At the end of a mining lease, there was an inspection to ensure that sites were free 

8 from physical hazards. See Tr. at 154; Ex. 1214; see also Chenoweth Depa. Apr. 24, 2014, 

9 at 182. Open pits were left unfilled. See Prince Depa. Oct. 9, 1996, at 13 l. Language in 

10 the leases and the customs of the day were to leave mines "timbered," which meant leaving 

11 the ore body accessible and, in the case of open pit mines, leaving the pit open. See 

12 Tr. at 154, 1613 (timbered means the strnctural integrity of the pit walls). 13 

13 Language in the mine leases also stated that mines were to be surrendered and 

14 returned in good condition except for ordinary wear and tear. See Tr. at 1576. El Paso's 

15 expert, Mr. Dempsey, testified that this provision did not affect the expectation that mine 

16 pits would be left open. See Tr. at 1577; see also Prince Depa. Oct. 9, 1996, at 114. By 

17 1962, El Paso and its subcontractors stopped all mining at the 19 Mine Sites. Prince Depa. 

18 Oct. 9, 1996, at 68-69. 

19 3. Reclamation. 

20 For almost three decades, the Mine Sites remained largely in the same condition as 

21 when mining ceased, with open pits and waste piles on the properties. In the 1980s, the 

22 Navajo Nation became concerned about possible health impacts of abandoned uranium 

23 mines on the Reservation. Ex. 1275; Prince Depa. Oct. 30, 1996, at 220-21. People were 

24 frequenting the pits for recreational purposes, and livestock was watering at the pits. Prince 

25 Depa. Oct. 30, 1996, at 221-22. As a result, in the early 1990s the Navajo Nation undertook 

26 

27 

28 13 There is evidence that the Navajo Nation wanted mines closed after 1959 
(Ex. 1274), but also some suggestion that this applied only to underground mines (Tr. 156). 
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1 reclamation of 17 of the 19 Mine Sites. Reclamation was not deemed necessary at 

2 Huskon 5 and 14. Doc. 159 at 9. 

3 Funding for the reclamation was provided through grants from the federal 

4 government's Office of Surface Mining ("OSM") under the Surface Mining Control and 

5 Reclamation Act ("SMCRA"). Doc. 159 at 9. The Nation's office of Navajo Abandoned 

6 Mine Lands ("NAML") developed the plans for reclaiming the mines and submitted grant 

7 applications to the OSM. Martinez Depo. at 20-21. The OSM reviewed the applications 

8 prior to approving funding. See id. The OSM was deferential to the Nation in its review 

9 and oversight of the reclamation because of the Nation's status as a sovereign nation. 

10 Sassaman Depo. at 126-31. The OSM's role was to oversee the sites for compliance with 

11 the NAML plans and to offer advice when necessa1y. Martinez Depo. 34-36, 40-43; 

12 Sassaman Depo. 33-35, 106. All reclamation standards were established by the NAML. 

13 Martinez Depo. at 34-35; Sassaman Depo. at 29-30, 35, 56, 74-76. 

14 Through five reclamation projects, the NAML (1) restored hundreds of acres of 

15 land, (2) backfilled and graded seventeen uranium mine pits formerly operated by El Paso, 

16 (3) removed or reduced the slopes of thousands of feet of dangerous highwalls and 

1 7 embankments, (4) contained mining waste underground to prevent erosion and reduce 

18 surface exposure, ( 5) built drainages structures to divert runoff from the pits and waste 

19 piles, ( 6) removed ponds of polluted water that were sometimes used for recreational and 

20 agricultural purposes, and (7) provided replacement ponds for livestock and wildlife. See 

21 Exs. 1279-85 (NAML technical specifications); 1310 (Project three update report); Prince 

22 Depo. Oct. 30, 1996, at 261-62. The United States provided the Nation with $2.4 million 

23 in funding for this work. See Exs. 1294-1308 (total costs by each site). 

24 F. The Tuba City Mill. 

25 The Tuba City uranium mill was built and operated by El Paso, and purchased ore 

26 from Cameron-area mines, including the Mine Sites. The mill is not part of the EPA' s 

27 current CERCLA directive to El Paso, and the parties disagree on whether its remediation 

28 is relevant to the Court's equitable allocation for the 19 Mine Sites at issue in this case. 

l7 
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1 Originally, Arrowhead and Rare Metals shipped ore to the AEC's Bluewater mill in 

2 New Mexico. Exs. 1222; 1162; 1163; 1243. In 1954, Rare Metals contacted the AEC 

3 about establishing a mill in the vicinity of the Mine Sites, which would significantly reduce 

4 haulage costs. Tr. at 1008; Ex. 107. Rare Metals and the AEC agreed that the AEC would 

5 operate an ore-buying station in Tuba City until Rare Metals could finish building the mill, 

6 and Rare Metals would then take over the ore-buying function. Exs. 1030 at 5; 1222; 1224. 

7 In July 1956, Rare Metals completed construction of the mill and began purchasing ore 

8 from mines in the area. Exs. 1241; 1235. The mill operated from 1956 to 1966 and 

9 produced 80,000 tons of yellow cake uranium for the United States. Ex. 1072 at 25. 

l 0 In the Circulars, the AEC offered to purchase uranium ore above a .10% grade. The 

11 Tuba City mill adopted a stricter standard, requiring a grade of .20% on a monthly average 

12 basis. Exs. 131; 280; l 040; 1226 at 2. 

13 The Tuba City mill generated its own waste pile in the form of "tailings," which 

14 consisted oflow-level radioactive sand generated from processing uranium ore. Ex. 1317 

15 at 8; Prince Depa. Dec. 1, 2016, at 43-44. El Paso also disposed ofliquid wastes from ore 

16 processing in an impoundment pond constructed near the mill. Exs. 131 7 at 101; 1319 at 5. 

17 These operations contaminated groundwater at the site. Tr. at 1262. 

18 El Paso stopped operation of the Tuba City mill in 1966 because uranium sources 

19 in the area were exhausted. See Ex. 1240 at 2. The Arizona Atomic Energy Commission 

20 ("Arizona AEC") oversaw the termination of El Paso's mill license. El Paso was required 

21 to stabilize the tailings pile (Ex. 1242), and consulted with the federal BOM to develop a 

22 stabilization plan (Ex. 176; Caulkins Depa. at 20-22). 14 El Paso's plan was submitted to 

23 and approved by the Arizona AEC, the United States Public Health Service, and the Navajo 

24 Minerals Resource Office. See Ex. 173. El Paso implemented the plan, and the Arizona 

25 AEC terminated El Paso's license, acknowledging that El Paso "effectively 

26 decontaminated the mill building," "stabilized the tailings pile against wind erosion," and 

27 "fenced and posted the tailings pile." Ex. 177; see also Tr. at 1252; Ex. 176. 

28 
14 The Rule 40 l and 403 objections to this testimony are ovem11ed. 

l8 
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1 Eventually, the United States remediated the mill site under the Uranium Mill 

2 Tailings Radiation Control Act ("UMTRCA"). Ex. 1317 at 5, 18-20; 42 U.S.C. § 790l(a). 

3 In UMTRCA, Congress acknowledged that uranium tailings at active and inactive mill 

4 sites may pose a significant radiation health hazard to the public. See§ 7901 (a). UMTRCA 

5 was designed to "stabilize and control [mill] tailings in a safe and environmentally sound 

6 manner and to minimize or eliminate radiation hazards to the public." § 790l(b ). In effect, 

7 the federal government assumed responsibility for the clean-up of uranium-producing mills 

8 for the good of the country. Tr. at 1243. Where clean-up occurs on Indian lands, as at the 

9 Tuba City mill, the government pays all costs. Ex. 1317 at 9. 

10 The Tuba City mill remediation occurred in two phases from January 1985 to Apr. 

11 1990. Ex. 1317 at 19. Through the end of2018, the United States has spent $34,143,000 

12 in surface remedial action costs and $59,426, 656 in groundwater remedial action costs, for 

13 a total of more than $93,500,000. See Ex. 1321. The monitoring process will continue 

14 into perpetuity (Ex. 1320 at 7), with the United States' future response costs projected to 

15 reach $37,288,757 (Ex. 1321). 

16 G. The EPA and Remediation of the 19 Mine Sites. 

17 When the EPA identifies an abandoned uranium mine that contains a hazardous 

18 substance, it requests that a potentially responsible party ("PRP") conduct a Remedial Site 

19 Evaluation ("RSE"). See 42 U.S.C. §§ 9606, 9607; 40 C.F.R. § 400.15. The RSE 

20 investigates the nature and extent of contamination and associated risks. See 40 C.F .R. 

21 § 400.20. It includes determining the background levels of radiation due to naturally 

22 occurring uranium. Stavinoha Depo. at 64-65. In Cameron, background levels vaiy 

23 dramatically from place to place and even within a particular site. Id. at 97. After an RSE, 

24 the PRP prepares an Engineering Evaluation/Cost Analysis ("EE/CA"), which evaluates 

25 potential response actions. Doc. 159 at 10; Tr. at 641. 

26 In May 2012, the EPA sent El Paso a "general notice" letter identifying El Paso as 

27 a PRP for the Mine Sites. Doc. 159 at 8; Stavinoha Depo. at 29. In 2013, El Paso signed 

28 an administrative order of consent ("AOC") to perform a "limited" investigation. Ex. 263; 

l9 
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1 Stavinoha Depa. at 53-54. El Paso agreed to conduct gamma screening to determine the 

2 lateral extent of disturbed areas within a portion of the 19 Mine Sites. See Ex. 263 at 33-34. 

3 El Paso submitted a number of work plans related to background levels and gamma 

4 scanning (Tr. at 610), and has not missed a deadline with the EPA (Tr. at 610-11 ). 

5 In 2017, El Paso agreed to conduct RSEs at Huskon 12 and 14, modifying the 

6 original AOC. See Tr. at 613. In 2018, El Paso entered a second AOC amendment to 

7 perform EE/CAs at Huskon 12 and 14. See Tr. at 613-14. El Paso also submitted a draft 

8 for a third modification to perform RSEs for the remaining 17 Mine Sites. Tr. at 614. To 

9 date, El Paso has performed draft RSEs for Huskon 12 and 14. See Ex. 1325. El Paso has 

10 also prepared a draft EE/CA for both sites. See Ex. 285. The EPA has not yet provided 

11 comments on these drafts. See Tr. at 630. The EPA has not selected a final remedy for 

12 Huskon 12 and 14, and El Paso has not agreed to perform a remedy. Tr. at 666. 

13 H. Costs at Issue in this Order. 

14 For purposes of the actual response costs to be allocated in this order, the parties 

15 have agreed to a cut-off date of August 1, 2016. El Paso alleges that it has incurred 

16 recoverable response costs at the Mine Sites totaling $1,393,448 through August 2016, and 

17 has paid another $502,500 to the United States to reimburse certain EPA response costs. 

18 See Doc. 159 at 13. The United States does not dispute these amounts and stipulates that 

19 they are necessary, recoverable, and consistent with the National Contingency Plan. Id. 

20 12-13.15 

21 The parties made clear at the final pretrial conference on February 13, 2019, that 

22 they are asking the Court not only to allocate these existing response costs, but also to enter 

23 a declaratory judgment establishing the allocation between them for purposes of all 

24 response costs related to the Mine Sites, including amounts to be incurred in the future. 

25 The parties agree that the Court need not address interest amounts due under CERCLA, 

26 

27 

28 

15 The United States originally sought to recover response costs under § 107 in its 
counterclaim, but this claim was resolved in a consent decree between the parties. See 
Doc. 66. The consent decree did not resolve the United States' contribution claim under 
§ 113. Id. 
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1 stating that they can agree on such amounts once the Court sets its allocation. The parties 

2 further stipulate that the Court should declare their allocated shares of liability as if all 

3 response costs incurred by each party were allocated under§ 113(£). Doc. 159 at 13. 

4 II. Liability. 

5 A contribution claim under § 113(£) includes four elements: (1) a release or 

6 threatened release of hazardous substances; (2) from a facility as defined by CERCLA 

7 § 9601(9); (3) which has caused the plaintiff to incur response costs that are necessary and 

8 consistent with the National Contingency Plan; and ( 4) that the defendant is a PRP under 

9 CERCLA § 107(a). 42 U.S.C. § 9607(a); see also Doc. 159 at 10-11; City of Colton v. Am. 

10 Promotional Events, Inc., 614 F .3d 998, l 002-03 (9th Cir. 201 O); Carson Harbor Village, 

11 Ltd. v. Unocal Corp., 270 F.3d 863, 870-71 (9th Cir. 2001). The parties do not dispute that 

12 the first three elements of§ 113(£) liability are satisfied in this case, so the liability question 

13 focuses on PRP status. Doc. 159 at 10-13. 

14 There are four types of PRP liability: owners, operators, arrangers, and transporters. 

15 42 U.S.C. § 9607(a). As noted above, El Paso stipulates that it was an operator of the Mine 

16 Sites and the Court previously held that the United States is liable as an owner. Docs. 108, 

17 135. El Paso argues that the United States is liable as an operator and arranger during all 

18 of the mining phases (Doc. 187 at 1-13), and the United States asserts that El Paso is liable 

19 as an arranger (Doc.186 at 2-6). 16 

20 A. United States' Operator Liability. 

21 CERCLA imposes liability on "any person who at the time of disposal of any 

22 hazardous substance ... operated any facility at which such hazardous substances were 

23 disposed of." 42 U.S.C. § 9607(a)(2). The word "operated" suggests that the liable party 

24 

25 

26 

27 

28 

16 The United States further argues that El Paso is liable as an owner because it 
owned equipment at the Mines Sites and disposed of mining waste with that e~uipment. 
See Doc. 157 if 71. CERCLA broadly defines "owner" to include an owner of a' facility," 
and defines "facility" to include "egmpment." 42 U.S.C. §~ 9601(9), 9601(20)(A)(ii). But 
case law is sparse on whether CERCLA liability can be premised on ownership of 
equipment at a superfund site. The Court need not wrestle with this question, however, 
because El Paso already is liable as an operator and, in the Court's view of the equities, 
adding equipment-owner liability would not change El Paso's equitable allocation. 

21 
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1 actually took some action with respect to the facility. The Supreme Court has agreed, 

2 holding that "an operator must manage, direct or conduct operations specifically related to 

3 pollution[.]" United States v. Bestfoods, 524 U.S. 51, 66-67 (1998) (emphasis added). The 

4 Ninth Circuit similarly has held that an operator must play an "active role in running the 

5 facility, typically involving hands-on, day to day participation in the facility's 

6 management." Long Beach Un~fied Sch. Dist. v. Dorothy B. Godwin Cal. Living Tr., 

7 32 F.3d 1364, 1367 (9th Cir. 1994). 

8 El Paso suggests that operator liability can be imposed on the basis of mere 

9 "authority to control" operations at a site, even if that authority is not exercised. Doc. 187 

l 0 at 2. The Ninth Circuit did state in Kaiser Aluminum & Chemical Co. v. Catellus 

11 Development Corp., 976 F.2d 1338 (9th Cir. 1992), that operator liability applies to a party 

12 that "had the authority to control the cause of the contamination at the time the hazardous 

13 substances were released into the environment." Id. at 1341. But Kaiser did not hold that 

14 unexercised authority is sufficient for operator liability. Rather, it imposed operator 

15 liability on a party that actually excavated and graded the contaminated property, spreading 

16 hazardous waste. Id. at 1339-40. Kaiser's holding that such an actor is liable as an operator 

17 comports with the Supreme Court's instruction that operator liability "must be read to 

18 contemplate 'operation' as including the exercise of direction over the facility's activities." 

19 Bestfoods, 524 U.S. at 71 (emphasis added). It also squares with the Ninth Circuit's 

20 teaching that a party cannot be liable as an operator for merely "stand[ing] by and fail[ing] 

21 to prevent the contamination." Long Beach, 32 F.3d at 1367.17 

22 1. Exploration. 

23 El Paso asserts that the United States directed, managed, or conducted rim stripping 

24 at several of the Huskon Mine Sites. Id. at 4. As explained above, the Court finds by a 

25 preponderance of the evidence that the United States engaged in rim stripping at Huskon 

26 

27 

28 

17 Judge Winmill harmonized the Ninth Circuit's language in Kaiser and Long 
Beach with this definition: "CERCLA operator liability attaches if the defendant had 
authority to control the cause of the contamination at the time the hazardous substances 
were released into the environment and actually exercised such control." Nu-W Min. Inc. 
v. United States, 768 F. Supp. 2d 1082, 1089 (D. Idaho 2011) (citation omitted). 
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1 12, 14, and 17. These exploration activities released hazardous substances. See Tr. 

2 at 316-17, 372, 669, 1186-87. As a result, the United States controlled the "cause of the 

3 contamination at the time the hazardous wastes were released into the environment." 

4 Kaiser, 976 F.3d at 1341. The United States is liable as a CERCLA operator for its role in 

5 rim stripping at these three Mine Sites. 

6 2. Mining. 

7 El Paso argues that the United States was an operator during the mining phase 

8 because it exercised control over mining operations through its authority over El Paso's 

9 permits and leases. The evidence cited by El Paso in support of this proposed liability 

l 0 shows that the United States, through the BIA, approved mining permits and leases, 

11 possessed the authority to terminate permits and leases, rejected a lease at least once, 

12 retained authority to inspect the Mine Sites, required El Paso to comply with relevant 

13 regulations, and retained authority to hear disputes between El Paso and the Navajo Nation. 

14 See Doc. 187 at 5 (citing testimony and exhibits). But this evidence merely establishes that 

15 the United States had some "authority to control" what happened at the Mine Sites, not that 

16 the United States actually exercised that authority as required for operator liability, as 

17 explained above. 

18 Several historical witnesses who worked at the Mine Sites testified that the United 

19 States did not have direct involvement in the mining operations. James Maloney testified 

20 that he never saw anyone from the federal government at the Mine Sites. Maloney Depo. 

21 at 28. George Morehouse reported that there was no federal oversight of the mining 

22 operations. Ex. 69 at 4-5. William Chenoweth testified that the AEC did not review or 

23 approve mining plans or supervise mining operations. Chenoweth Depo. Jan. 16, 2014, at 

24 409; Chenoweth Depo. Apr. 24, 2014, at 23, 57. 

25 The Court finds that the United States did not "manage, direct, or conduct operations 

26 specifically related to pollution," Bestfoods, 524 U.S. at 66-67, and that mere possession 

27 of such authority is not enough for operator liability, Long Beach, 32 F.3d at 1367. Other 

28 cases have reached comparable conclusions. See Cour D'Alene Tribe v. Asarco Inc., 280 

ED_006270_00001291-00023 



Case 3:14-cv-08165-DGC Document 217 Filed 04/16/19 Page 24 of 53 

1 F. Supp. 2d 1094, 1128-30 (D. Idaho, 2003) (finding no United States operator liability 

2 even where compliance with the government's wartime directives was mandatory); see 

3 also Miami-Dade County v. United States, 345 F. Supp. 2d 1319, 1344-46 (S.D. Fla. 2004) 

4 (holding that the manual detailing contractors' inspection and quality control 

5 responsibilities did not amount to direction of waste disposal practices). 

6 El Paso argues that the United States exercised control of the Mine Sites through 

7 the AEC and the DUPP by (1) creating the domestic market for uranium ore; (2) exercising 

8 authority over the possession, transport, and delivery of the ore; (3) acting as the sole 

9 purchaser of the ore; (4) controlling El Paso's profits by controlling ore prices, bonuses, 

10 and allowances; and (5) setting the ore-grade cut-off, which determined what level of 

11 uranium-bearing materials necessarily would be left at the Mine Sites. Doc. 187 at 6. The 

12 Court agrees that the United States influenced the operations of El Paso and other uranium 

13 mining companies in the 1950s and 1960s. The DUPP was created to foster development 

14 of domestic uranium mines, the AEC actively promoted mining on the Colorado Plateau 

15 and in the Cameron area, the government regulated the acquisition and handling of uranium 

16 ore and was the sole purchaser of the ore for many years, and the AEC exercised some 

17 financial control over the uranium market through the Circulars. But El Paso was not 

18 conscripted into the uranium business, and the government did not tell it how to operate its 

19 mines or dispose of its waste. El Paso stayed in the business and expanded its operations 

20 as long as they were profitable and left the business when they were not. El Paso decided 

21 who to hire, how much to pay them, what equipment to use, how much money to invest, 

22 where to mine, how to mine, how to dispose of waste, and how long to operate. El Paso 

23 excavated the ore, created waste piles, and built the mill that had the effects of increasing 

24 the profitability of mining in the Cameron area and promoting the development and 

25 expansion of the Mine Sites and other mines. El Paso continued to mine and process 

26 uranium at the mill after the United States allowed private party purchases of uranium and 

27 announced its stretch-out program, and continued to process ore until the supply was 

28 exhausted. See Ex. 1240 at 2. Given these facts, the Court cannot conclude that the 
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1 influence exercised by the United States over uranium mining and markets rose to the level 

2 of "manag[ing], direct[ing], or conduct[ing] operations specifically related to pollution," 

3 as required for CERCLA operator liability. Bestfoods, 524 U.S. at 66-67. 

4 This is true even when the Court considers the most direct influence the government 

5 exerted on contamination-creating activities -the Circular's establishment of a .10% grade 

6 cut-off. While it is true that this cut-off resulted in less concentrated uranium-bearing 

7 materials being left as waste at the sites, some cut-off level was required. El Paso cannot 

8 plausibly argue that no cut-off level should have been established - that even the most 

9 minute concentrations of uranium in soil or rock should have been purchased and milled 

10 on behalf of the government. This fact is best demonstrated by El Paso's own .20% cut-

11 off at the Tuba City mill. This level resulted not only in ore below .10% being left at the 

12 Mine Sites, but also in ore below .20% being left there. El Paso's cut-off produced the 

13 same on-site contamination as the Circular, and more. The Court cannot conclude that the 

14 Circular's cut-off level constituted sufficient managing, directing, or conducting of 

15 pollution-creating operations to give rise to operator liability. 

16 Other cases which have considered comparable levels of government influence have 

17 reached the same conclusion. See United States v. Iron Mountain Mines, 987 F. Supp. 

18 1277, 1285 (E.D. Cal. 1997) ("Despite its creation of various incentives and programs to 

19 assist mining companies, the government did not compel Mountain Copper to do any 

20 mining at Iron Mountain; it did not require Mountain Copper to extract a certain amount 

21 of any substance from Iron Mountain; and it did not issue commands to Mountain Copper 

22 as to how, where, or when to mine."); see also Cour D'Alene Tribe, 280 F. Supp. 2d at 1129 

23 (finding no operator status where the government lacked managerial control over the 

24 mines, the mines and mills were not forced to produce but elected to aid the war effort and 

25 participate in the government's premium price plan, the mining companies owned the 

26 equipment used in the mines and mills, the government set the price for the metals but did 

27 not control who could purchase them, and the mining companies controlled the 

28 mechanisms creating the tailings and disposal of the tailings). 
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1 The facts of this case are also distinguishable from cases where the United States 

2 has been held liable as an operator. For example, in FMC Corp. v United States 

3 Department of Commerce, 29 F. 3d 833 (3d Cir. 1994), the Third Circuit found the 

4 government liable as an operator because it ( 1) required the facility to manufacture a certain 

5 product, (2) controlled the supply and price of the raw materials, (3) supplied equipment 

6 for use in the manufacturing process, ( 4) acted to ensure the facility retained an adequate 

7 labor force, (5) participated in the management and supervision of the labor force, (6) had 

8 authority to remove workers, and (7) controlled the price of the product and who could 

9 purchase the product. Id. at 843. In this case, the United States had no oversight of mining 

l 0 or labor activities at the Mine Sites, other than generic safety responsibilities, and did not 

11 compel El Paso to mine for uranium. See Tr. at 1580; Coeur D'Alene Tribe, 280 F. Supp. 

12 2d at 1130 (distinguishing FMC where the mining companies maintained actual control 

13 over the mines and mills, hired and fired its owner employees, and voluntarily decided to 

14 mine for metals and participate in the government's premium plan). 

15 In Cadillac Fairview/California, Inc. v. Dow Chemical Co., 299 F. 3d 1019 (9th 

16 Cir. 2002), the government owned the site, the pits, the plant, and all materials, including 

17 the wastes, had unfettered control over Dow Chemical's waste producing actions, and 

18 made an express agreement to indemnify Dow Chemical. The United States in this case 

19 did not exercise similar control and did not indemnify El Paso. 

20 El Paso cites MRP Properties, LLC v. United States, 308 F. Supp. 3d 916 (E.D. 

21 Mich. 2018), to argue that even the government's passive or unintentional control of the 

22 Mine Sites' operations gives rise to operator liability. But MRP Properties involved a 

23 motion to dismiss for failure to state a claim. The trial court assumed all facts alleged in 

24 the complaint to be true and construed them in the plaintiffs favor. Id. at 928. Those 

25 allegations included an assertion that the United States "controlled day-to-day operations 

26 at each refinery." Id. The complaint also alleged that the government "oversaw" or 

27 "dictated" the "amount and type of wastes generated and released at each refinery and 

28 tracked these production loss statistics." Id. at 929. In denying the motion to dismiss, the 
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1 MRP court noted that further factual development might disprove these allegations, stating 

2 that "[a] key factual question in this case is whether and to what extent the Government's 

3 alleged control of inputs, outputs, conversion of facility operations, and constmctions 

4 projects, was specifically brought to bear on operations having to do with leakage or 

5 disposal of hazardous waste." Id. at 934. This case is different. The Court is making 

6 factual findings on a full evidentiaiy record, not deciding a motion to dismiss. The Court 

7 finds that the government did not manage, direct, or conduct disposal of hazardous waste 

8 at the Mine Sites, and that El Paso freely chose to enter the uranium mining business and 

9 contract with the United States. To the extent language in MRP can be read to suggest that 

l 0 the passive possession of authority gives rise to operator liability, the Court finds it 

11 inconsistent with the Supreme Court's instmction that such liability "must be read to 

12 contemplate 'operation' as including the exercise of direction over the facility's activities." 

13 Bestfoods, 524 U.S. at 71 (emphasis added). 

14 3. Reclamation. 

15 El Paso argues that the United States is liable as an operator during the reclamation 

16 phase at the Mine Sites. Doc. 187 at 11. El Paso asserts that federal agencies worked with 

17 the Nation to plan and determine a "joint strategy" for reclaiming the sites. Id. Further, 

18 the United States paid for the reclamation through funding under the SMCRA grant. Once 

19 the reclamation strategy was in place, the OSM reviewed and approved the Nation's plans 

20 and oversaw the work. Id. Specifically, El Paso asserts that the United States approved 

21 and oversaw the importation of off-site uranium-bearing material as cover on the 

22 reclamation sites. Id. at 11-12. 

23 The Court does not agree with El Paso's factual assertions. As discussed above, a 

24 division of the Navajo Nation - the NAML - created the reclamation's guiding 

25 specifications. See Ex. 198; Sassaman Depo. at 29-30, 35, 56, 74-76; Martinez Depo. 

26 at 34-35. Once the plans were submitted for the SMCRA grant, the OSM provided 

27 oversight to ensure that the plans were being performed pursuant to the grant. See Martinez 

28 Depo. at 20-21. But management of the day-to-day reclamation activities and handling of 
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1 all reclamation subcontracts was performed by the Nation. See Tr. at 51 7-18. The OSM 

2 employees responsible for overseeing the reclamation testified that their job was to make 

3 sure the site existed, ensure that the work followed the Nation's reclamations standards, 

4 and give suggestions where appropriate. See Martinez Depo. 34-36, 40, 41-43; Sassaman 

5 Depo. 33-35, 106. The OSM employees were conscious of the fact that the Navajo Nation 

6 was an independent sovereign that should be granted special deference. Sassaman Depo. 

7 at 126-31. 

8 El Paso's own expert, Mr. Beahm, acknowledged that the Navajo Nation took the 

9 lead on reclamation. The Nation conducted an inventory of the Mine Sites in the 1980s 

l 0 and decided in the early 1990s to reclaim 17 of the 19 sites (Tr. at 511 ); performed the 

11 assessments for the reclamation projects (id. at 516); developed the technical specifications 

12 for the projects (id.); selected the contractors who would do the work (id.); and performed 

13 the day-to-day management of the projects (id. at 517-18). 

14 El Paso argues that various federal government agencies participated in planning 

15 the reclamation project. See Tr. at 516-17. But this was due to the overlap between the 

16 EPA's authority to prioritize hazardous waste sites and the NAML's authority to reclaim 

17 sites that present public health hazards. El Paso points to a letter from the EPA to the DOI 

18 regarding a meeting among several federal agencies. See Ex. 198. But the letter indicates 

19 that the NAML should continue to reclaim sites under SMCRA and develop reclamation 

20 standards in conjunction with the Navajo Superfund Program ("NSP"). Id. Meanwhile, 

21 the NSP should continue working with the EPA to identify sites that are not eligible for 

22 SMCRA funding. Id.; see also Ex. 201 (letter stating that the NAML should continue 

23 reclamation and SMCRA clean-up will be the most appropriate funding source). Thus, the 

24 cooperation identified by El Paso resulted in substantial deference to tribal environmental 

25 agencies and does not indicate that the federal government exercised control over 

26 reclamation at the Mine Sites. The Court finds that the United States was not a CERCLA 

27 operator with respect to reclamation. 18 

28 
18 El Paso's citation to Cal~fornia Department qf Toxic Substances Control v. Jim 
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1 B. Arranger Liability. 

2 El Paso argues that the United States was an arranger during all three phases of 

3 mining. An arranger is "any person who by contract, agreement, or otherwise arranged for 

4 disposal or treatment" of hazardous substances. 42 U.S.C. § 9607(a)(3). The Supreme 

5 Court has held that, "[i]n common parlance, the word 'arrange' implies action directed to 

6 a specific purpose." Burlington N & Santa Fe Ry. Co. v. United States, 556 U.S. 599, 611 

7 (2009). "Consequently, under the plain language of the statute, an entity may qualify as 

8 an arranger ... when it takes intentional steps to dispose of a hazardous substance." Id. 

9 Mere knowledge of possible disposal is not enough: "knowledge alone is insufficient to 

10 prove that an entity 'planned for' the disposal[.]" Id. at 612. A party must act "with the 

11 intention" that hazardous waste be disposed in the transaction in which the party is 

12 participating. Id. 

13 El Paso's argument regarding the government's arranger liability largely overlaps 

14 its argument on operator liability. Both are based on essentially the same government 

15 activity. As a result, although the two forms ofCERCLA liability differ, the Court's ruling 

16 on arranger liability largely tracks its ruling on operator liability. 

17 1. Exploration Phase. 

18 El Paso argues that the AEC arranged for its primary contractor to perform rim 

19 stripping at the mine sites. Doc. 187 at 5. The Court has already held that the United States 

20 is an operator for purposes of the exploration activities at Huskon 12, 14, and 17. The 

21 Court concludes that government arranger liability has not been proved for the other Mine 

22 Sites, for reasons explained above, and that imposing arranger liability for Huskon 12, 14, 

23 

24 

25 

26 

27 

28 

Dobbas, Inc., No. 2:14-595 WBS EFB, 2014 WL 4627248 (E.D. Cal. Sept. 16, 2014), is 
not helpful. That case recognized, as this Court does, that whether a government is liable 
as a CERCLA operator of a facility "depends on whether it managed, directed, or 
conducted operations there." Id. at *3. The district court addressed a motion to dismiss, 
accepted all allegations as true, construed the allegations in the light most favorable to the 
claiming party, and held only that a State's issuance of several remedial action plans over 
a period of years "could plausibly constitute management or direction of operations there." 
Id. The case did not attempt to specify what leve1 of involvement is necessa1y to trigger 
CERCLA liability and provides no guidance in this case. 
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1 and 17 would not change the Court's equitable allocation in this case. As a result, the Court 

2 need not decide whether United States is an arranger for these three sites. 

3 2. Mining Phase. 

4 El Paso argues that the United States was an arranger during the mining phase 

5 because of the Circulars' ore grade cut-off level. Doc. 187 at 7. El Paso asserts that this 

6 level shows the United States intended mine operators to separate and leave behind low-

7 grade uranium-bearing materials. Id. at 8. 

8 The Court agrees that the United States knew low-grade uranium-bearing material 

9 would be left at the Mine Sites, although, as noted above, such a result was likely an 

l 0 inevitable result of any mining process. But as the Supreme Court has made clear, 

11 knowledge is not enough. The party must "take[] intentional steps to dispose of a 

12 hazardous substance." Burlington, 556 U.S. at 611. 

13 The evidence does not show that the United States took intentional steps to dispose 

14 of waste at the Mine Sites during the mining phase. As already discussed, El Paso decided 

15 what equipment to use, where to mine, how to mine, how to dispose of waste, and how 

16 long to operate the mines. El Paso excavated the ore at the Mine Sites and created the 

17 waste piles. The government's cut-off levels may have influenced what waste was left 

18 behind, just as El Paso's higher mill cut-off level did, but such influence does not amount 

19 to intentional action to dispose of hazardous materials. 

20 3. Reclamation Phase. 

21 El Paso asserts that federal agencies took a leading role in establishing the 

22 reclamation strategy and approving grant applications, reclamation plans, and the 

23 comingling of waste from mines operated by third parties. Doc. 187 at 13. According to 

24 El Paso, these actions were intentional steps to arrange for the disposal of hazardous 

25 substances that resulted from dispersal of waste piles, disturbance of native uranium-

26 bearing material, and the import of uranium-bearing material to the Mine Sites. Id. 

27 As explained above, however, the Court does not find that the United States 

28 controlled the reclamation work or set the reclamation standards. Its role in reclamation 
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1 was primarily as the source of reclamation funds. The Court cannot conclude that the 

2 United States' general oversight and funding responsibilities amounted to "intentional 

3 steps to dispose of a hazardous substance." Burlington, 556 U.S. at 611. 

4 4. Broader Arranger Liability. 

5 In United States v. Shell Oil Co., 294 F.3d 1045 (9th Cir. 2002), which predated the 

6 Supreme Court's decision in Burlington, the Ninth Circuit discussed what it characterized 

7 as "broader arranger liability." Id. at 1055. The court addressed whether the United States 

8 was subject to arranger liability for its actions in the production of aviation gas ("avgas") 

9 during World War II. 

l 0 "Because avgas was critical to the war effort, the United States government 

11 exercised significant control over the means of its production during World War II." Id. 

12 at l 049. The government established several agencies to oversee war-time production; 

13 established a nationwide priority ranking system to identify scarce goods, prioritize their 

14 use, and facilitate their production; made policy determinations regarding the construction 

15 of new facilities and allocation of raw materials; had authority to issue production orders 

16 to refineries; entered contracts to ensure avgas production; offered low-cost loans to 

17 refineries to help finance the construction of avgas-producing plants; assisted refineries in 

18 exchanging and blending various avgas components in order to maximize production; 

19 directed that specific component exchanges be made; provided detailed instructions for 

20 blending; directed refiners to blend avgas in a way that would allow increased overall 

21 production; but did not exercise direct actual control over the production of avgas 

22 components. Id. at 1049-50. The government knew avgas production generated acid 

23 wastes and that increased avgas production increased acid waste generation, but it never 

24 specifically ordered or approved the dumping of the spent acid that caused contamination. 

25 Id. at 1051. In addressing the United States' arranger liability in light of these facts, the 

26 Ninth Circuit considered four circuit court decisions. 

27 One of the cases found arranger liability where the party owned hazardous 

28 chemicals, arranged for their blending by another company, and knew that the blending 

31 
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1 process generated and disposed of hazardous waste. See United States v. Aceto Agric. 

2 Chems. Corp., 872 F.2d 1373, 1381 (8th Cir.1989). The Ninth Circuit in Shell Oil found 

3 that Aceto was not persuasive because, in the avgas case before it, the United States was 

4 the end purchaser of avgas, never owned any of the raw materials or intervening products, 

5 and did not contract out a crucial and waste-producing intermediate step in a manufacturing 

6 process. 294 F .3d at 1056. 

7 The second case imposed arranger liability on a company whose vice president 

8 agreed with a third party to bury drums of chemical waste on a farm several miles from the 

9 plant. See United States v. Ne. Ph arm. & Chem. Co., 810 F .2d 726 (8th Cir.1986). The 

l 0 Ninth Circuit found the case inapplicable because the United States in its avgas operations 

11 "did not exercise any actual control over the Oil Companies' disposal of spent acid and 

12 acid sludge[.]" 294 F.3d at 1057. 

13 In the third case, the en bane Eighth Circuit split evenly on the question of whether 

14 the United States was an arranger for its World War II involvement in rayon manufacturing. 

15 The government vigorously sought to increase production of rayon during the war, installed 

16 government-owned rayon-manufacturing equipment at a plant, ensured an adequate supply 

17 of sulfuric acid for the plant, built and retained ownership of a new acid plant next door, 

18 obtained draft deferments for workers at the plant, directly controlled the process by which 

19 the rayon was manufactured, directly controlled the supply of the raw materials, and 

20 directly controlled the price of the rayon produced. See FMC Corp., 29 F.3d at 833. The 

21 Ninth Circuit observed that "[i]f it was a close question on the facts of FA1C whether the 

22 United States was an arranger, it cannot possibly be a close question on the facts in the case 

23 before us." 294 F.3d at 1058. 

24 Finally, Shell Oil considered another case where the Eighth Circuit held that the 

25 United States was not an arranger in connection with the production of Agent Orange 

26 during the Vietnam War. See United States v. Vertac Chem. Corp., 46 F.3d 803 (8th Cir. 

27 1995). The Ninth Circuit found the facts in Vertac comparable to the avgas facts before it 

28 
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and concluded that the United States was not an arranger. The court provided this 

comparison between the avgas and Agent Orange facts: 

In both cases, products were manufactured for purchase by the United States 
in war-time; in both cases, the manufacturing was carried out under 
government contracts and pursuant to government programs that gave it 
priority over other manufacturing; in both cases, the companies voluntarily 
entered into the contracts and profited from the sale; and in both cases, the 
United States was aware that waste was being produced, but did not direct 
the manner in which the companies disposed of it. 

294 F.3d at 1059. 

These facts - recited from Shell Oil and Vertac - closely parallel the facts in this 

case. Uranium ore was mined for purchase by the United States in war-time; the mining 

was carried out under government-approved permits and leases and pursuant to a 

government program that sought to encourage domestic uranium production; El Paso 

voluntarily entered into the mining and profited from both mining and milling; and "the 

United States was aware that waste was being produced, but did not direct the manner in 

which the [El Paso] disposed of it." Id. The Ninth Circuit held in Shell Oil that the United 

States was not an arranger, a holding which makes clear that the government is not an 

arranger in this case, even under the "broader arranger theory." See Coeur D'Alene Tribe, 

280 F. Supp. 2d at 1132 ("The Shell [Oil] court determined that mere 'authority to control' 

was insufficient without some actual exercise of control."). 19 

5. El Paso Arranger Liability. 

21 The United States argues that El Paso should be liable as an arranger because it 

22 exercised actual control over all aspects of the mining operations, including disposal of 

23 

24 

25 

26 

27 

28 

19 As part of its argument for arranger liability of the United States, El Paso cites an 
Arizona case from 1914 and a Ninth Circuit case from 1908 for the proposition that waste 
rock at the Mine Sites always belonged to the United States because, although it was 
moved, there was never an intent to sever it from the realty. Doc. 187 at 10. But El Paso 
does not explain why these cases apply to land on the Navajo Nation Reservation, and the 
Court notes that at least one more recent case has rejected this legal principle for federal 
lands. See Chevron Mining Inc. v. United States, 863 F.3d 1261, 1283 (10th Cir. 2017) 
("The United States neither owned nor possessed the waste rock and tailings extracted from 
Chevron's molybdenum mining activities."). El Paso's argument does not alter the Court's 
conclusion that the United States was not a CERCLA arranger during the mining phase. 
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1 mining waste at the Mine Sites. See Docs. 186 at 3; 157 at 80-82 ifiT 62. El Paso has already 

2 conceded its operator liability, which encompasses control over waste-generating 

3 activities. The Court concludes that imposing arranger liability for the same actions would 

4 not change the Court's equitable allocation in this case. As a result, the Court need not 

5 decide whether El Paso is an arranger 

6 III. Equitable Allocation. 

7 The Court may allocate response costs among liable parties using such equitable 

8 factors as the Court determines are appropriate. 42 U.S.C. § 9613(£)(1). The liability of a 

9 responsible person under § 113(£) corresponds to that party's equitable share of the total 

10 liability. Fireman's Funds Ins. v. City of Lodi, Cal., 302 F.3d 928, 945 (9th Cir. 2002). 

11 A. El Paso's Proposed Allocation. 

12 El Paso suggests that the Court allocate responsibility for all past and future 

13 response costs by (1) creating three categories or buckets, one for exploration, one for 

14 mining, and one for reclamation; (2) assigning a percentage of overall site responsibility to 

15 each of these three buckets based on the volume of soil moved during each phase; 

16 (3) allocating the portion within each bucket between El Paso and the United States; and 

17 ( 4) adding the percentage allocated to each party in each of the three buckets to arrive at 

18 the overall allocation. Using this model, El Paso's proposed allocation assigns 86.77% of 

19 the liability for the Mine Sites to the United States, and 13.23% to El Paso. The Court 

20 disagrees both with the percentage of site responsibility El Paso assigns to each of its 

21 proposed buckets and with its suggested allocation within each bucket. 

22 1. El Paso's Percentage Division Among Buckets. 

23 El Paso's three-bucket approach was developed by its allocation expert, David 

24 Batson. He allocated a percentage of overall site responsibility to each bucket by adopting 

25 Mr. Beahm' s estimates of the amount of soil moved during each of the three phases of 

26 mining. Tr. at 735-36. The Court finds this approach seriously flawed. 

27 During the exploration phase, Mr. Beahm estimated that 132,000 cubic yards of soil 

28 was moved, amounting to about 7% of all soil moved during the exploration, mining, and 
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1 reclamation phases. Mr. Batson therefore assigned 7% of the overall responsibility for 

2 response costs to the exploration bucket. Mr. Beahm reached this 7% calculation by 

3 relying on the 45,000 linear feet of trenching he attributes to the 45-day AEC exploration 

4 window. As explained above, however, the Court cannot accept Mr. Beahm's conclusion 

5 that 45,000 feet of trenching was done at the Mine Sites in late 1953 and early 1954 when 

6 it is not shown on the 1954 aerial photographs, nor that all of it was done by the AEC. The 

7 Court has little confidence in Mr. Beahm' s conclusion about the amount of soil moved 

8 during the exploration phase, and therefore in Mr. Batson's assignment of7% of the overall 

9 site responsibility to the first bucket. 

l 0 The size of the second bucket - 59% of overall site responsibility - is based on Mr. 

11 Beahm's calculation of the amount of soil moved and left at the site during the mining 

12 phase. He calculated that amount by estimating the volume of the mine pit at each site, 

13 subtracting from that volume the amount of ore sold from the site, and increasing the result 

14 by 20% to reflect the fact that soil expands after it is removed from the ground. Tr. 

15 at 418-19. But this calculation assumes that the only soil El Paso moved at the Mine Sites 

16 was the soil that came from within the walls of the pits as they appeared when Mr. Beahm 

17 visited the site decades later or in aerial photographs taken before reclamation by the 

18 Navajo Nation. The calculation fails to account for soil moved by El Paso at the Mine 

19 Sites to excavate overburden down to where the pit mining actually started; to clear ground 

20 for mine structures, ore piles, ore blending, and waste piles; to build ramps into and out of 

21 mine pits; and to build roads around and into the Mine Sites. See Tr. at 1500-01. 

22 The amount assigned by El Paso to the third bucket - 34 % - is based on Mr. 

23 Beahm's estimate of the amount of new soil moved during reclamation. Mr. Beahm noted 

24 that the volume of soil moved during reclamation was higher than his calculated volume 

25 for mining. Tr. at 413-17. He subtracted his mining volume from the reclamation volume 

26 and arrived at 643 ,308 cubic yards of soil that he claims was moved for the first time during 

27 reclamation. Tr. at 1396. He explains this additional soil movement by assuming that the 

28 Nation's reclamation contractors moved more soil than necessary when reclaiming waste 
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1 piles. Tr. at 420. He asserts that they likely dug into the soft undisturbed dirt when moving 

2 the waste piles. Tr. at 4 77-78. He also notes that soil was brought from off-site to complete 

3 the reclamation. Tr. at 4 79-80. The Court views this reclamation calculation as unreliable 

4 because it relies on Mr. Beahm's mining volume, which the Court finds unreliable for 

5 reasons stated above. The Court also has difficulty with the implicit assumption that the 

6 movement of additional soil in reclamation was unnecessary - that reclamation could have 

7 been accomplished by moving no more soil than was originally disturbed during mining. 

8 No evidence was presented to support this assumption, and yet it is the basis for the third 

9 bucket, which is a percentage of site costs independent of mining and exploration activities 

l 0 that El Paso claims should be assigned to somebody. If the movement of additional soil 

11 was a necessary part of reclaiming the Mine Sites, then it could be considered a product of 

12 mining and allocated in accordance with the mining allocation. The Court cannot agree 

13 that it should be treated as a separate percentage of the overall site costs to be allocated 

14 without regard to mining activities, as El Paso proposes. 

15 2. El Paso's Allocation Within Each Bucket. 

16 The Court also disagrees with how El Paso's allocates responsibility within each 

17 bucket. The first bucket represents 7% of the overall response cost liability, and El Paso 

18 allocates 70% of it to the United States and 30% to itself. This allocation assumes that the 

19 AEC did all of the exploration at the 12 Huskon Mine Sites accounted for in this bucket 

20 and during the 45-day window. Tr. at 735.20 As noted above, the Court does not find this 

21 position credible. The Court finds that the United States engaged in exploration activities 

22 at Huskon 12, 14, and 17, considerably less than all of the exploration activities that 

23 occurred at the 12 Huskon Mine Sites in El Paso's proposed first bucket. 

24 For the second bucket - the mining phase - Mr. Batson starts with an allocation of 

25 two-thirds liability to the United States as landlord, active owner of the land, and arranger 

26 for the disposal of the hazardous substances, and one-third to El Paso as an operator that 

27 

28 
20 Initially, Mr. Batson noted 15 Huskon sites, but he scaled this back to 12 sites, 

omitting Huskon 5, 6 and 9, the three sites where El Paso decided not to seek contribution 
for the exploration phase. See Tr. at 752. 
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1 conducted mining activities. Tr. at 738. From this largely unexplained baseline, Mr. 

2 Batson considers the impact of four equitable factors: (1) the benefits received by each 

3 party, (2) the degree of knowledge regarding the risks of the contamination, (3) the degree 

4 of cooperation by the parties, and ( 4) the degree of control and care exercised by each party 

5 in relation to knowledge. Tr. at 739. Based on these factors, Mr. Batson recommends 

6 increasing the United States' share by ten percent (Tr. at 741), although he does not explain 

7 how he arrived at this specific amount. He also assigns the United States the orphan shares 

8 for Huskon 4, 5, 8, and 9. Tr. at 745. When all of his second-bucket allocation is 

9 completed, Mr. Batson assigns 81 % of the second bucket to the United States and 19% to 

10 El Paso. Tr. at 746. 

11 The Court disagrees with Mr. Batson's baseline. The period represented by the 

12 second bucket was the primary waste-generating phase at the Mine Sites - years when the 

13 mines were in operation and creating waste piles. El Paso was the key actor in these 

14 operations. As will be clearer from the Court's allocation discussion below, the Court can 

15 see no justification for assigning the United States a supermajority of liability for mining 

16 operations El Paso performed. 

17 In the third bucket, Mr. Batson assigns 100% of the liability to the United States as 

18 the only operator during the reclamation phase. Tr. at 746. His assessment is based on El 

19 Paso's view that the Nation's reclamation created additional waste by moving too much 

20 soil and by moving in radioactive material from off-site. See Tr. at 860-61. 

21 The Court's first disagreement is that the United States is not an operator during this 

22 phase, as explained above. The Court also finds that the reclamation projects most likely 

23 will decrease, rather than increase, the ultimate clean-up costs at the Mine Sites. El Paso 

24 has evaluated possible remedies in draft RSEs and EE/CAs for Huskon 12 and 14. See Tr. 

25 at 677. These represent two of the most contaminated Mine Sites, and yet three of the four 

26 remedies proposed by El Paso involve no excavation of the mine pits where wastes were 

27 placed during reclamation. Nor does El Paso propose that entirely new caps be placed on 

28 the mounds now found where the mine pits once were located. Instead, El Paso proposes 
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1 that it enhance and maintain the reclamation work performed by the NAML. See Ex. 285 

2 at 11-13. 

3 Although the EPA has not responded to El Paso's proposal, it appears likely that El 

4 Paso will not be required to excavate the mine pits and move contaminated soil off-site to 

5 other locations, particularly given the arid and still-remote positions of the Mine Sites.21 

6 The Court finds it more likely that El Paso will be required to upgrade caps on the waste 

7 piles and improve storm-water run-off and erosion protection systems. It may also be 

8 required to address contamination in drainages and other areas that were not addressed in 

9 the reclamation work. If this is true, the excavation of waste piles and filling of mine pits 

10 performed by the Navajo Nation during reclamation most likely will have reduced, not 

11 increased, the response costs at the Mine Sites. 

12 Mr. Werth, El Paso's remediation project manager, testified that the reclamation 

13 work will increase remediation costs, but the Court did not find this testimony credible. 

14 He suggested that areas on the Mine Sites with the highest gamma readings were in 

15 locations that have not been reclaimed, suggesting that reclamation lowered radiation 

16 levels. Tr. at 624-25. He testified that erosion of the reclamation mounds will increase 

17 remediation costs (see Tr. at 621 ), but there is evidence that the mine sites were eroding 

18 prior to the reclamation work (Ex. 189). The Court cannot find that erosion of the capped 

19 waste mounds created during reclamation has caused more contamination than would have 

20 been caused by erosion of uncovered waste piles left at the sites by El Paso. 

21 Nor did El Paso persuasively show that reclamation made the sites worse by 

22 bringing in radioactive fill material from other sites. Mr. Beahm did testify that soil was 

23 brought from other locations to provide cover at the Mine Sites, and that some of these 

24 locations were other uranium mines. Tr. at 460-63, 516-1 7. But he did not testify that the 

25 material brought to the Mine Sites was contaminated. He noted that the radiation level 

26 used by the Nation in reclamation was 25 picocuries per gram, implying that materials near 

27 

28 21 El Paso itself asserts that excavation of the filled mine pits today would not allow 
it to segregate the mixed waste for separate remediation treatment. Tr. at 474. 

ED_006270_00001291-00038 



Case 3:14-cv-08165-DGC Document 217 Filed 04/16/19 Page 39 of 53 

1 this level could have been imported for cover, but he did not testify that this actually 

2 occurred. Id. El Paso provides a long string cite of various exhibits and deposition pages 

3 to support its position (Doc. 187 at 11-12), but none of the cited evidence shows that 

4 contaminated material was brought onto the Mine Sites during reclamation. To the 

5 contrary, at least one historical document states that the imported material was "clean." 

6 Ex. 224. The Court accordingly does not find that reclamation made the sites more 

7 contaminated as El Paso asserts. 

8 To summarize, the Court finds El Paso's proposed allocation to be quite unreliable 

9 - contrived to assign maximum responsibility to the United States. 

10 B. The United States' Proposed Allocation. 

11 The government's allocation expert, Mr. Low, did not present a framework similar 

12 to Mr. Batson's. He instead opined that the United States' trust ownership of the land 

13 should reduce the costs allocated to it. Tr. at 1298. And he emphasized involvement of 

14 the parties, benefits to the parties, and cooperation as the three main factors for the Court 

15 to consider. Tr. at 1302-08. Mr. Low opined that the equitable share for the United States 

16 in this case should not exceed 25%, but he did not fully explain how he applied his equitable 

17 factors to reach this proposed limit. The Court does not find his allocation analysis helpful. 

18 C. The Court's Allocation. 

19 In apportioning response costs among responsible parties, CERCLA requires only 

20 that the Court use "such equitable factors as the court determines are appropriate." 

21 42 U.S.C. 9613(±)(1). Courts often start allocation analysis with the Gore factors originally 

22 contained in a bill proposed by then-Congressman Al Gore. See Burlington, 520 F.3d 

23 at 940 n.26. These include (1) the ability of the parties to demonstrate that their 

24 contribution to a discharge, release or disposal of a hazardous waste can be distinguished; 

25 (2) the amount of the hazardous waste involved; (3) the degree of toxicity of the hazardous 

26 waste; ( 4) the degree of involvement by the parties in the generation, transportation, 

27 treatment, storage, or disposal of the hazardous waste; (5) the degree of care exercised by 

28 the parties with respect to the hazardous waste, taking into account the characteristics of 
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1 such hazardous waste; and ( 6) the degree of cooperation by the parties with federal, state, 

2 or local officials to prevent any harm to the public health or the environment. See IDY 

3 Holdings, LLC v. United States, 885 F .3d 1142, 1146 (9th Cir. 2018). Courts also consider 

4 (1) the extent to which the clean-up costs are attributable to wastes for which a party is 

5 responsible; (2) the party's level of culpability; (3) the degree to which the party benefitted 

6 from disposal of the waste; and (4) the party's ability to pay its share of the costs. United 

7 States v. Davis, 31 F. Supp. 2d 45, 63 (D.R.I 1998). The Court will consider all of these 

8 factors. 

1. Gore Factors. 9 

10 a. Distinguishability of Each Party's Waste. 

11 There is only one type of waste at issue in this case - radioactive remnants of 

12 uranium mining. Both parties claim the other is partially responsible for this single form 

13 of waste. The Court cannot accept El Paso's three-bucket approach for reasons explained 

14 above, and finds no other reasonable basis for distinguishing one party's waste from the 

15 other's. 

16 b. Amount of Hazardous Waste. 

17 The Court cannot identify a volume of hazardous waste that can be neatly attributed 

18 to one party and not the other. The fight is over waste that has not been quantified. As 

19 noted, the Court does not agree with El Paso's attempt to estimate a soil volume attributable 

20 to each of the parties. 

21 c. Degree of Toxicity. 

22 With only one type of contaminant blended in the soil throughout the Mine Sites, 

23 this factor is not relevant. See Gavora, Inc. v. City of Fairbanks, No. 4:15-cv-00015-SLG, 

24 2017 WL 3161626, at *8 (D. Alaska July 25, 2017) (noting that this factor is most relevant 

25 when there are two types of discharges by two distinct actors, and one is more toxic). 

26 d. The Degree of Involvement. 

27 This is the most important factor in this case. El Paso, as the Mine Sites' operator, 

28 was the primary party responsible for the generation and disposal of waste at the sites. El 
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1 Paso excavated uranium ore in open pit mines, stockpiled ore on the property, and 

2 stockpiled waste on the property. El Paso also built and operated the Tuba City mill, which 

3 purchased uranium from its own mines and others in the area. 

4 The United States did not directly oversee El Paso's mining operations or instmct it 

5 on where or how to dispose of waste. But the United States did own the land in tmst for 

6 the Navajo Nation and was obligated to hold it for the best interests of the Nation. In this 

7 capacity, the United States reviewed and approved permits and leases, included various 

8 oversight powers in the permits and leases, advised the Nation on its uranium regulation 

9 activities, and collected rents and royalties for the Nation's benefit. The Court concludes 

l 0 that the United States should be assessed a 5% share for these ownership activities. 

11 But this assessment does not fully account for the government's substantial 

12 involvement in this case. The United States did much more than simply act in its tmst 

13 capacity for the Nation's benefit. It created the DUPP to obtain uranium and further the 

14 national defense. It created the market for uranium by publishing the Circulars and 

15 establishing buying stations. It encouraged uranium mining throughout the United States 

16 and in the Cameron area by researching best exploration and mining practices and engaging 

17 in exploration and road-building. It was the only purchaser of uranium ore, and it reviewed 

18 and approved El Paso's constmction and operation of the Tuba City mill. Charlie's Steen's 

19 million-dollar discovery may have sparked the uranium "gold msh" in the minds of the 

20 public (Tr. at 1600), but the United States played a primary role in the creation and growth 

21 of uranium mining in the 1950s, including at the Mine Sites. 

22 How, then, does the Court balance the parties' respective roles -El Paso's for-profit, 

23 on-the-ground, excavation and disposal of the uranium waste that must now be remediated, 

24 together with its operation of the mill that created a local uranium purchaser for its mines 

25 and others, versus the government's role in promoting, facilitating, and assisting in uranium 

26 mine development generally and its exploration of some of the Mine Sites? 

27 The Court begins by noting that El Paso was directly involved in every step of waste 

28 generation. With the exception of the relatively small orphan shares that will be assigned 

41 

ED_006270_00001291-00041 



Case 3:14-cv-08165-DGC Document 217 Filed 04/16/19 Page 42 of 53 

1 below, El Paso moved every cubic foot of radioactive soil that has created an environmental 

2 hazard at the sites. It opened the mines, hired the workers, acquired the machinery, 

3 excavated the soil, created the waste and ore piles, loaded the trucks, and blended the ore. 

4 It decided how long to operate each mine, how much soil to disturb, and, within the limits 

5 of the mines' capacities, how much ore to produce. It built and operated the mill that made 

6 the Cameron area mines, including its own mines, more profitable. It set the ore grade cut-

7 off at the mill that determined what levels of waste would be left at mines. In short, El 

8 Paso was the principal actor, the primarily responsible party for generating the waste at 

9 issue in this case. El Paso was not dragooned by the United States into this activity. Like 

l 0 many others drawn to uranium mining in the 1950s and 1960s, it sought to make a profit 

11 and dutifully reported its mining profits to management and shareholders each year. 

12 The United States, by contrast, was not an on-site actor in the waste generating or 

13 disposal activities. With the exception of some exploration work at Huskon 12, 14, and 17 

14 in the early years, it had no direct involvement in the mining or waste generation. It did, 

15 to be sure, exert influence over those operations. It created financial incentives, promoted 

16 uranium mining on the Colorado Plateau, approved construction of the mill, and purchased 

17 uranium ore and concentrate. 

18 Comparing these two parties, the Court concludes that El Paso was the primary actor 

19 but that the United States should bear some meaningful share of the responsibility. 

20 Therefore, in addition to the 5% that the Court has assigned the United States for its trust 

21 ownership of the land and the actions it took to oversee and approve permits and leases, 

22 the Court assigns 25% to the United States for creating the conditions and market that led 

23 to mining at the Mine Sites, and for its limited exploration at three sites. The Court assigns 

24 70% to El Paso for its role as the primary generator of the contamination - an amount that 

25 will be adjusted slightly when the Court considers the relative benefits to the parties. 

26 e. Degree of Cooperation. 

27 This factor does not tip the balance either way. Both parties have been appropriately 

28 responsive to their environmental responsibilities. 
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1 El Paso left the Mine Sites exactly how the Navajo Nation and the United States 

2 requested. The government approved termination of the leases and returned El Paso's 

3 bonds. See Tr. at 383; Ex. 172. Leases required El Paso to leave the Mine Sites timbered, 

4 which for pit mining meant leaving the pits open. In the years that followed, El Paso had 

5 no interest in or responsibility for the Mine Sites, nor has the United States produced 

6 evidence that El Paso was asked to participate in the reclamation. Since El Paso received 

7 a PRP notice from the EPA, it has been compliant. See Tr. at 610-11. El Paso appears to 

8 have done everything the EPA has asked, on schedules agreed to by the EPA. 22 

9 El Paso asserts that the United States and the Navajo Nation left the Mine Sites 

l 0 unattended from 1962 to the 1990s, allowing erosion and other health hazards to continue 

11 and increase. See Tr. at 746-47. But in response to concerns about public health and the 

12 state of the Mine Sites, the United States funded the Navajo Nation's reclamation through 

13 a SMCRA grant of $2.4 million. The reclamation significantly mitigated immediate health 

14 hazards and likely reduced not only the continuing spread of radioactive material through 

15 erosion, but also the ultimate remediation costs as noted above. 

16 f. The Degree of Care. 

17 There is no evidence El Paso mined inappropriately or disposed of waste outside of 

18 its lease provisions or the customs of the 1950s and 1960s. Similarly, there is no evidence 

19 that the United States acted irresponsibly in operating the DUPP or in its involvement with 

20 uranium mines. This factor does not affect the Court's allocation. 

21 

22 

2. Other Factors. 

a. The Relative Benefits to the Parties. 

23 Courts may consider both financial and non-monetary benefits when considering 

24 the degree to which parties benefited. See, e.g., Cadillac Fairveiw, 299 F.3d at 1026 

25 (World War II rnbber production); Shell Oil Co., 294 F.3d at 1060 (aviation gasoline as 

26 

27 

28 

22 The Court cannot accept the United States' argument that El Paso should have 
done more after the Neztsosie tort litigation. See Tr. at 1474. The parties presented no 
evidence of the litigation's outcome or of any right El Paso had to access or control the 
Mine Sites at the time. 
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1 part of the war effort). The clear benefit to El Paso was the profits it received from the 

2 mining activities. Tr. at 1056-58; Exs. 1032-1056. 

3 For the United States, the benefit was of a different kind. The threat of nuclear war 

4 was real when the government started the DUPP. Uranium ore from the Colorado Plateau 

5 was considered vital to the Country's national security, and the federal government needed 

6 private companies with experience in mining. The Cold War effort ultimately succeeded; 

7 the United States obtained enough uranium and produced enough weapons to maintain 

8 security during the Cold War. 

9 In assessing the benefit to the United States from domestic uranium production, 

l 0 however, the Court cannot ignore the relatively small portion of government uranium needs 

11 that was filled by the Cameron area mines. In 1961, all of Arizona provided only 3.2% of 

12 the uranium ore produced in the United States (Ex. 1331 ), a percentage comparable to other 

13 years (Tr. at 918-19). Mr. Beahm testified that production from the Cameron mines was a 

14 "tiny"portionofdomesticoutput. Tr.at498;seea/soExs.1072at8; 1330; 1331. Indeed, 

15 he testified that a single mine in Wyoming produced more uranium ore in one year than all 

16 of the mines in the Cameron area produced during their entire lives. Tr. at 497. 

17 Thus, although the benefit to the United States from overall uranium procurement 

18 was substantial, the Mine Sites contributed only a small portion of that benefit. The Court 

19 will assign an additional 5% to the United States for this factor, raising its total allocation 

20 to 35%, with 65% for El Paso. 

21 b. Tuba City Mm Remediation. 

22 The United States asserts that it should be credited for money spent on the Tuba 

23 City mill remediation. The Court does not agree. As discussed above, when El Paso closed 

24 the mill it followed the procedures of the Arizona AEC and instructions from the BOM. 

25 When it enacted UMCTRA, Congress opted not to impose liability on mill operators and 

26 instead assumed responsibility for mills used in the uranium procurement program. Given 

27 this conscious choice by Congress, it would be improper to use CERCLA to shift mill 

28 clean-up costs to El Paso. 
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1 c. Degree of Knowledge and Risk. 

2 Both parties knew of and understood the risks associated with uranium mining in 

3 the 1950s and 1960s. Both employed geologists and mining experts. The Court cannot 

4 conclude that one party had more knowledge than the other. 

5 d. Orphan Share. 

6 The orphan shares in this case arise from the operations of defunct mmmg 

7 companies - Utco Uranium, Cameron Mining, B.C. Associates, Domino Company, and 

8 H.R. Rodgers. El Paso proposes that the Court assign nine sites to Rare Metals, where 

9 Rare Metals ceased operations prior to the ultimate closure of those sites, and the remaining 

l 0 sites to the United States because it owned the land and had more connections with the 

11 other orphan companies. Tr. at 744-45. But El Paso's proposed assignment of 100% of 

12 the remainder to the United States ignores El Paso's continued relationship with the mines 

13 through its operation of the Tuba City mill, which facilitated their mining and profited from 

14 their ore production. See Tr. at 1335-36, 1478. The Court concludes that a pro rata 

15 allocation of the orphan shares is more equitable. 

16 3. Supporting Case Law. 

17 The Court arrives at the 35%-65% allocation based on the factors considered above. 

18 The Court has also considered a number of other cases that have engaged in CERCLA 

19 allocations and finds that they support this division of responsibility. 

20 a. Newmont USA Ltd. 

21 The most relevant case is United States v. Newmont USA Ltd., No. CV-05-020-JLQ, 

22 2008 WL 4621566 (E.D. Wash. Oct. 17, 2008), which concerned the relative CERCLA 

23 liabilities of the United States and two mining companies for an open pit uranium mine 

24 operated during the 1950s, 1960s, and 1970s on land held in trnst by the United States for 

25 the Spokane Indian Tribe. Id. at * 1. The involvement of the United States in Newmont 

26 was even greater than its involvement in this case. 

27 Leases for the Newmont mine site were executed and approved by DOI, as were 

28 later assignments of the leases. Id. at *4. The AEC engaged in exploratory drilling at the 
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1 mine site, executed a series of small ore procurement contracts with the mining companies, 

2 performed geologic surveying, provided free testing and assaying, guaranteed minimum 

3 ore prices through the Circulars, and was the only purchaser of uranium when the mine 

4 was opened. Id. at *8-9. As here, the companies elected to construct a mill for the uranium 

5 ore, and the AEC executed a contract for the production and sale of uranium concentrate. 

6 Id. at* 10. Once the mill was operational, the AEC inspected it regularly, and the USGS 

7 inspected the mine. Id. at* 13. The AEC entered into additional contracts with the mining 

8 companies, and DOI prepared and entered into renewed leases. Id. at *13-14. The leases 

9 included obligations to the United States, not to the Spokane Tribe, allowed DOI to audit 

10 the mining companies' records, empowered DOI to suspend operations, and provided for 

11 payment ofrents and royalties to the BIA for the benefit of the Tribe. Id. at* 14. Following 

12 a short closure of the mine while prices would not support a profitable operation, mining 

13 resumed and uranium was sold to various private electric utilities. Id. at *16. Various 

14 federal agencies, including the BIA and USGS, resumed their inspections of the mine. Id. 

15 The DOI approved revised royalty agreements between the mining companies and the 

16 Tribe, and the USGS was extensively involved in various reclamation and mitigation 

17 activities at the mine. Id. at * 17-21. 

18 In addition to this direct involvement with the mine and the mill, the Newmont court 

19 found that the mine's "uranium production provided the United States with a significant, 

20 material benefit by supplying uranium for the nation's nuclear weapon and energy needs 

21 during the Cold War." Id. at *43. The Newmont court also found that "[w]ithout the 

22 encouragement and direct involvement of the United States, the Mine would not and could 

23 not have been developed in the 1950s and 60s." Id. at *44. 

24 Newmont assigned one-third of the CERCLA liability to the United States and two-

25 thirds to the mining companies. The district court found that the government knew of the 

26 inherent environmental problems associated with open pit mining and that uranium 

27 production provided the United States with a vital national benefit for the Cold War and 

28 commercial nuclear power. Additionally, the United States had authority to inspect the 
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1 mining operations, monitor water quality, control rents and royalties, conduct audits, and 

2 set the amount of the reclamation bond. Id. at *60-61. Newmont assigned two-thirds of 

3 the CERCLA liability to the mining companies because they "conducted the mining 

4 activities that have caused the environmental problems that are now being addressed by 

5 EPA." Id. at *61. The companies also "sought to profit financially and did profit from the 

6 operation," and "demonstrated [a] lack of care and recalcitrance in reclaiming the mine 

7 site." Id. 

8 The Court finds that Newmont corroborates the 35% allocation to the government 

9 in this case. On very similar facts, the United States was assigned one-third of the 

l 0 CERCLA responsibility. Although it is true that the mining companies in Newmont were 

11 recalcitrant in their environmental responsibilities and El Paso is not, the United States also 

12 had greater involvement with the mine than here. See Tr. at 1312 (Mr. Low testifying that 

13 there was much more government oversight at the Newmont mine).23 

14 b. Lockheed Martin Corp. 

15 Lockheed Martin filed suit against the United States seeking contribution under 

16 CERCLA for clean-up of three solid propellant rocket production facilities. See Lockheed 

17 Martin Corp. v. United States, 35 F. Supp. 3d 92, 96 (D.D.C. 2014). Both parties admitted 

18 PRP status, and the court held a bench trial. Id. The Court allocated the costs across three 

19 facilities, giving 19 to 29% to the United States and 71 to 81 % to Lockheed Martin. Id. 

20 Lockheed Martin researched, developed, and operated the sites in support of 

21 military and scientific programs critical to the Cold War. Id. at 98. The United States, as 

22 the only purchaser of the solid propellant rockets, controlled the solid propellant industry. 

23 Id at 99. The government set the specifications for the propellant rocket motors, but 

24 otherwise had limited involvement in Lockheed's technical development process. Id. 

25 

26 

27 

28 

23 El Paso argues that the United States' share was reduced in Newmont because the 
mine produced only 11% of the AEC's total uranium input, while here the AEC purchased 
100% of the Mine Sites' uranium. These two numbers are not comparable. One represents 
input to the AEC's program and the other represents what AEC purchased from particular 
mmes. If the Court were to compare input to the AEC, all Arizona mines provided only 
3.2%, with the Mine Sites providmg even less. See Ex. 1331. 
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1 at 102. Because Lockheed Martin was the sole operator of the sites, the court found that it 

2 should shoulder a larger portion or the liability for response costs. Id. at 150. 

3 c. TDY Holdings. 

4 TDY Holdings, LLC and its predecessor, Ryan Aeronautical Company (collectively 

5 "TDY"), filed a claim against the United States for equitable allocation of the costs TDY 

6 incurred cleaning up hazardous wastes at an aeronautical manufacturing plant. See TDY 

7 Holdings, LLC v. United States, No. 07-CV-787-CAB-BGS, 2019 WL 1012001, at *l 

8 (S.D. Cal., Mar. 1, 2019). Contamination at the site was caused by the sole operator, TDY, 

9 and there was no evidence that operational or disposal decisions were made by the 

10 government. Id. at *5. The government required that chromium be used in the 

11 manufacturing process, and the court accordingly allocated 5% of the soil remediation costs 

12 to it. Id. The court also allocated 10% of the ground clean-up costs to the government 

13 because it recommended that chlorinated solvents be discharged to a sewer line. Id. 

14 d. Cadillac Fairview. 

15 Cadillac Fairview involved allocation of clean-up costs associated with a synthetic 

16 rubber facility operated by Dow Chemical during World War II. 299 F .3d at 1022. At the 

17 time, the need for synthetic rubber was so urgent that the government had Dow Chemical 

18 build the plant and operate it as "an agent" of the government at the "expense and risk" of 

19 the government. Id. The government was found liable as an owner, operator, and arranger. 

20 Id. at 1025. Because of its agency relationship and express agreement to hold Dow 

21 Chemical harmless, the district court allocated 100% of the response costs to the 

22 government. Id. at 1026. 

23 e. Shell Oil Co. 

24 As noted above, Shell Oil involved the clean-up of a site contaminated with waste 

25 from the production of aviation fuel during World War II. 294 F.3d at 1048. The district 

26 court allocated 100% of the liability for remediation of the benzol waste to the United 

27 States. Id. at 1059. The district court found that the clean-up costs for such wastes were 

28 part of the war effort for which the American public should pay. Id. at 1060. Additionally, 
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1 the United States refused to make tank cars available for transporting the waste and refused 

2 to allocate resources to build reprocessing plants, resulting in the contamination. Id. 

3 f. Other Cases Conclusion. 

4 This case is most similar to Newmont, which involved uranium mining, tribal-land 

5 ownership, the DUPP, and benefits to the United States. The government exercised more 

6 day-to-day oversight of the mines in Newmont than here, but the companies were less 

7 cooperative in the environmental clean-up. See 2008 WL 4621566, at *44. The Court's 

8 allocation in this case seems appropriately similar to Newmont' s. 

9 Lockheed Martin also presents a similar situation, where the government was not an 

l 0 operator despite setting requirements for the final products. Assigning El Paso the majority 

11 of the allocation due to its primary operator status aligns with Lockheed Martin. 

12 This case is distinguishable from Cadillac Fairview and TDY. In Cadillac Fairview, 

13 the private operator was an agent of and held harmless by the government. TDY involved 

14 the discharge of multiple substances, only some of which could be attributed to the 

15 government's products or requests. 

16 The allocation in Shell Oil clearly differs from the allocation here. After a full trial, 

17 the district court found that "had the future CERCLA regime been foreseen by the parties, 

18 the Government would have agreed to pay for the costs of the cleanup of the McColl Site 

19 (or any other unforeseen cost) in the blink of an eye[.]" 294 F.3d at 1060. The district 

20 court also found that government decisions about tank cars and reprocessing plants resulted 

21 in disposal of the waste and the present contamination. Id. The Court does not make the 

22 same findings here, and therefore finds the allocation in Shell Oil distinguishable. 

23 IV. Application of§ 107(n). 

24 CERCLA provides that "[ t ]he liability of a fiduciary under any provision of this 

25 chapter for the release or threatened release of a hazardous substance at, from, or in 

26 connection with a vessel or facility held in a fiduciary capacity shall not exceed the assets 

27 held in the fiduciary capacity." 42 U.S.C. § 9607(n)(1 ). The United States argues that this 

28 provision limits its liability because it owns the Mine Sites in tmst for the Navajo Nation. 
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1 El Paso does not dispute that the government acted as a fiduciary with respect to the Nation 

2 and the land ownership. 

3 Section 107(n) does not eliminate CERCLA liability. Rather, it states that if a 

4 fiduciary becomes liable under one of CERCLA' s four categories, the assets from which 

5 that liability can be satisfied are limited. "The liability of a fiduciary under any provision 

6 of this chapter ... shall not exceed the assets held in the fiduciary capacity." Id. 

7 Consequently, when a party faces CERCLA liability for actions taken as a fiduciary -

8 usually land ownership - the party is not personally liable and the CERCLA recove1y may 

9 come only from assets held in the fiduciary capacity. Canadyne-Georgia C01p. v. 

10 NationsBank, NA. (South), 183 F.3d 1269, 1274 (1 lth Cir. 1999). 

11 In this case, the United States' owner liability arises from its ownership ofland as a 

12 trustee, and CERCLA states that a fiduciary includes a trustee. 42. U.S.C. § 9607(n)(5)(i). 

13 Such owner liability, therefore, may be satisfied only out of assets held in trust by the 

14 United States and not from the general U.S. Treasury. As noted above, the Court assigns 

15 5% of the liability to the United States based solely on its role as owner of the land and the 

16 actions it took in that role - approving permits and leases, including various oversight 

17 powers in the permits and leases, advising on regulations, and collecting rents and royalties 

18 for the benefit of the Nation. 

19 The United States' operator liability arises from exploration actions of the AEC at 

20 the Mine Sites, not from its fiduciary land ownership, and therefore is not limited to trust 

21 assets by § 107(n). See 42 U.S.C. § 9607(n)(2) (Section 107(n) "does not apply to the 

22 extent that a person is liable under this chapter independently of the person's ownership of 

23 a vessel or facility as a fiduciary or actions taken in a fiduciary capacity."). The Court 

24 concludes that the 25% share allocated to the United States for its purposeful promotion of 

25 uranium mining in the 1950s, and the additional 5% allocated to it because of the benefits 

26 it received from uranium production during the Cold War, should be assigned to its 

27 operator liability, not its owner liability. The government's creation of the DUPP was not 

28 a result of its land ownership for the Navajo Nation. Rather, it was undertaken by the AEC 
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1 for a very different purpose - enhancing national defense during the Cold War. It was 

2 motivated by the same forces that led the AEC to engage in the exploration activities that 

3 give rise to its operator liability in this case. Because the Court allocates this 30% share to 

4 the United States' operator liability, it is not subject to the limitation of§ 107(n). Id. 

5 The United States suggests that there are no assets available in trust to satisfy the 

6 portion allocated for owner liability. It cites the Indian Non-Intercourse Act as holding 

7 that all assets held in trust are inalienable. But the Act is limited to land: "[ n Jo purchase, 

8 grant, lease, or other conveyance of lands, or of any title or claim thereto, from any Indian 

9 nation or tribe oflndians, shall be of any validity in law or equity, unless the same be made 

10 by treaty or convention entered into pursuant to the Constitution." 25 U.S.C. § 177 

11 (emphasis added). The trust assets include more than land. Relevant regulations state that 

12 "[t]rust assets mean trust lands, natural resources, trustfunds, or other assets held by the 

13 federal government in trust for Indian tribes and individual Indians." 25 C.F.R. § 115.002 

14 (emphasis added); see also id. ("Trust funds means money derived from the sale or use of 

15 trust lands, restricted fee lands, or trust resources and any other money that the Secretary 

16 must accept into trust."). The government conceded in its proposed findings and 

1 7 conclusions that "[ t ]he assets held in the fiduciary capacity include the trust lands, natural 

18 resources, and other assets such as revenues, all of which are held for the benefit of the 

19 Navajo Nation and individual Navajo tribal members." Doc. 157 if 82 (emphasis added). 

20 The United States has presented no evidence to show that non-land trust assets are 

21 insufficient to satisfy the 5% owner liability allocated above. 

22 El Paso cites § 107(n)(7)(A) to suggest that the limitation in§ 107(n)(l) does not 

23 apply at all in this case. Doc. 187 at 14. El Paso asserts that "the AEC acted in a capacity 

24 other than [as] a fiduciary during its mining activities at the Mine Sites[.]" Id. But 

25 § 107(n)(7)(A) has other requirements that El Paso does not address. See 

26 § 107(n)(7)(A)(ii), (B)(ii). 

27 El Paso also argues that § l 07(n) does not apply because the United States does not 

28 fall within the "safe harbor" provision in§ 107(n)(4)(H). Doc. 187 at 15. This argument 
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1 conflates§ 107(n)(l) and§ 107(n)(4), which are clearly different provisions with different 

2 purposes. El Paso cites no authority to suggest that a party which does not satisfy the safe 

3 harbor provision in § 107(n)(4)(H) cannot receive the benefits of§ 107(n)(l), and the 

4 statute certainly does not say so. 

5 In summaiy, § 107(n) has the following effect in this case: the 5% allocated to the 

6 United States for its ownership in tmst of the Mine Sites, and for actions it took as the land 

7 owner and tmstee, is recoverable only from tmst assets. The 30% allocated to the United 

8 States as a CERCLA operator is not subject to this limitation and may be recovered from 

9 the United States Treasury. 

l 0 V. Declaratory Relief. 

11 As noted above, the parties agree that the Court may enter declaratory relief on the 

12 allocation of response costs other than the specific amounts sought by El Paso. CERCLA 

13 provides for declaratory relief in an action under § 107, but is silent on the availability of 

14 such relief for contribution claims under § 113(f). See 42 U.S.C. § 9613(g)(2). Courts 

15 have held, nonetheless, that declaratory relief may be entered in CERCLA contribution 

16 actions. See Newmont, 2008 WL 4621566, at *62; Boeing Co. v. Cascade Corp., 920 

17 F.Supp. 1121, 1140 (D. Or. 1996); cf Cadillac Fairview, 840 F.2d at 696 (establishing 

18 prerequisites for declaratory judgments in CERCLA cases). 

19 IT IS ORDERED: 

20 1. With respect to El Paso's claim for response costs of $1,393,448 through 

21 August 2016, and $502,500 paid to the United States, 65% of the liability for these costs is 

22 allocated to El Paso and 35% to the United States. The United States shall reimburse El 

23 Paso for 35% of these costs, but the 5% allocated to the United States on the basis of owner 

24 liability may be satisfied only out of tmst assets. 

25 2. With respect to other response costs incurred to date and future response 

26 costs, the Court enters this declaratory relief: 65% of the liability for these costs is allocated 

27 to El Paso and 35% to the United States, but the 5% allocated to the United States on the 

28 basis of owner liability may be satisfied only out of tmst assets. 
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1 3. The Clerk is directed to enter judgment consistent with this order and 

2 terminate this action. 

3 Dated this 16th day of April, 2019. 

4 
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David G. Campbel] 
Senior United States District Judge 
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Message 

From: Travis, Pamela [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 

(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=1FEBDA105BSA412DA2E53DOC44B60CE1-TRAVIS, PAMELA] 
Sent: 8/31/2021 2:22:56 PM 
To: sari.levin@sol.doi.gov 

Subject: area-wide map 

Attachments: SMCB_Basemap_2020_mod3.pdf 

Here is a map that may help put the one I sent a few minutes ago into a broader geographic context. The Lower San 

Mateo Creek Study Area (a/k/a Central Study Area) is outlined in red. 

Pam 

Pamela J. Travis, Attorney 

Office of Regional Counsel, Superfund Branch (60RCDS) 

U.S. Environmental Protection Agency, Region 6 

1201 Elm St., Suite 500 

Dallas, TX 75202 

214.665.8056 

<travis.pamela@epa.gov> 
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